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SURGICAL PATHOLOGY OF CANCER OF THE 
LARYNX.*7 
JOSEPH H. OcurRA, M.D., 
St. Louis, Mo. 


INTRODUCTION. 


Since malignancies of the larynx are usually resectable, 
surgical success is principally limited by metastatic disease and 
local recurrences. Likelihood and location of local metastases, 
therefore should determine the extent of the surgical proce- 
dure. Recently, Italian’** and South American*** authors 
have attributed their improved surgical results to the employ- 
ment of more radical procedures in relatively earlier stages 
of cancer of the larynx. 


They have demonstrated that metastases often occur ear- 
lier than had previously been appreciated. Since their studies 
were not reported in detail, it seemed highly desirable to 
undertake a pathologic study of specimens removed following 
laryngectomy and radical neck dissection, in order to reach 
a better understanding of the problem confronting the surgeon. 


In the area of pathology of carcinoma of the larynx it is 
unfortunate that most previous discussions have been con- 
fined primarily to the larynx. On occasion, some attention 
has been given to the thyroid cartilage, the pre-epiglottic 


* From the Department of Otolaryngology, Washington University School 
of Medicine. 
+ Submitted as Candidate’s Thesis to the American Laryngological, Rhino- 
logical and Otological Society, 1955. 
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space and the immediate structures about the larynx, but 
their invasion has not been related to metastases in the lat- 
eral cervical lymph nodes. 


Lymphatic spread into the deep cervical nodes has been 
thought to occur late, or rarely from intrinsic carcinoma of 
the larynx, and commonly only from the extrinsic variety. 
Disagreements and variations in classification, in specific 
selection of only ideal cases for treatment and in methods of 
study used, have made it difficult to correlate and evaluate 
the facts and opinions about cancer of the larynx. It is the 
opinion of the writer that the incidence and area of impal- 
pable metastases from various local sites are frequent and 
wide, and that, from a surgical pathologic study of the local 
lesion, certain predictions may be made regarding the likeli- 
hood of metastases in the cervical lymphatics. 


REVIEW OF THE LITERATURE. 


During the past seventy-five years the literature on laryn- 
geal carcinoma has been concerned mainly with diagnosis, 
surgery or radiotherapy, long term results and in only gen- 
eral terms with pathology. Nearly all of the earlier articles, 
16,17,22,31,40,41,86,87,102 and both early**-5°,61,62 and recent®:®:29,42,43,51,96 
textbooks on otolaryngology have emphasized descriptions of 
the site of origin, have recognized that epidermoid carcinoma 
is the commonest malignant tumor, and have stressed differ- 
ences in general pathologic behavior between intrinsic and 
extrinsic carcinoma of the larynx. 


Classification —Krishaber,* in 1879 first used the term 
“intrinsic” to include tumors on the laryngeal surface of the 
epiglottis and on the true and false cords. St. Clair Thomson 
93,94,95.96 further restricted the term to include only tumors oc- 
curring on the true and false cords and in the ventricle, while 


Walsh” used it to refer to tumors only on a freely movable 
true cord. 


Semon**.** introduced the term endolaryngeal for all tumors 
within the larynx, and Walsh*®” restricted it for tumors on the 
true and false cords and in the ventricle. The term subglottic 
was mentioned by Morrell McKenzie,” in 1880, as “vocal cord 
and subglottic region”, but it was not until 1930 that St. Clair 
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Thomson recommended that the classification of subglottic 
cancer be differentiated from intrinsic, because of its different 
behavior. 


Both early’ and recent**** textbooks on otolaryngology 
have referred to a lesion located on the epiglottis, the aryteno- 
epiglottic fold, and in the pyriform sinus, as extrinsic carci- 
noma of the larynx. The term laryngo-pharyngeal cancer, for 
pyriform sinus carcinoma has been popular in Europe'*****"*,™ 
and South America.*.**.** 


Diagnosis.—The first positive diagnosis by biopsy of the 
larynx and histo-pathologic examination was made by Morrell 
McKenzie. For years, many laryngologists**° opposed 
biopy for fear of spreading the cancer and of making a 
benign growth malignant. Jackson**' felt that biopsy and 
histologic examination were the only certain way for diagno- 
sis. By 1926 the necessity of biopsy became universally 
accepted. 


Grade.—Broders’® in 1920 emphasized the importance of 
grading. The following statements epitomize the many as- 
sertions that have been made about the degree of differentia- 
tion.?-*.2+,26,27,54,42,45,55,683 “An undifferentiated tumor responds 
better to irradiation than a well differentiated carcinoma.” or 
a “well differentiated tumor is more amenable to surgery than 
an undifferentiated carcinoma”’. 


It has been pointed out by Jackson**** that apart from the 
peculiar lymphatic distribution of the true vocal cord, a Grade 
I or II biopsy material from the cordal region does not neces- 
sarily represent the state of the entire tumor. Frequently the 
advancing margins are more undifferentiated, and anaplasia 
is often associated with lymphatic invasion. New and 
Fletcher”’ showed that the more undifferentiated the tumor, 
the further the tumor extended beyond the apparent normal 
margin. At the present time the grading of tumors is signifi- 
cant only to the extent that it is related to other factors. 


Type.—About 95 per cent of the carcinomas occurring in 
the larynx are epidermoid or squamous cell variety.2:2:?7:)*** 
‘7-64-51 (In Europe™-**.***7**! and South America® these are 
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referred to as epitheliomas, spino-cellular variety). The re- 
mainder are composed of the basal cell and alveolar variety. 


Location of Primary Lesion. — Many authors*®.**.**.*2.*. 
42,46,52,58,59,84,97,98 have stated that the common site of origin of 
true cordal tumors was on the upper surface of the anterior 
two-thirds. The order of frequency of the remaining primary 
sites was the base of the epiglottis, anterior commissure, 
arytenoid, ary-epiglottic fold and pyriform sinus.**.”* 


Local Limiting Structures.—It has been stated that the 
cartilaginous structure of the larynx*** limits the spread of 
cancer into the lateral neck. Breakthrough of cancer anteriorly 
through the thyroid cartilage has been mentioned by Mc- 
Kenty,**, Le Roux-Robert,® Frazer,®* Broyles’? and Jackson.* 
Broyles’? emphasized that the anterior commissure tendon was 
the commonest route of the thyroid cartilage invasion by car- 
cinoma. Other cartilaginous structures may be invaded by 
malignancy. 


Destruction of the epiglottic cartilage by carcinoma and in- 
vasion of the pre-epiglottic space has been mentioned by Le 
Roux-Robert,* Caliceti,*> Clerf'® and Bisi.« The importance 
of the limitation of cancer by the pre-epiglottic space has been 
emphasized by these authors. Le Roux-Robert® pointed out 
the rarity of involvement of the cricoid and arytenoid, and 
Terracol®™ wrote of an instance where the arytenoid cartilage 
was infiltrated by cancer. 


Local and Other Spread.—Le Roux-Robert® presented a 
lucid account of the various sites of origin of laryngeal cancer, 
and its mode of local spread. He pointed out that subglottic 


tumors do not ordinarily invade the supraglottic area and 
vice versa. 


Subglottic tumor is an infiltrative neoplasm and it often 
displaces intact mucosa but seldom infiltrates the arytenoid 
cartilage. Supraglottic tumors, i.e., epiglottic carcinomas, not 
only invade the pre-epiglottic space, but also extend into the 
ary-epiglottic fold. Strictly unilateral false cord and ventric- 
ular tumors, which are unusual, may become bilateral and 
extend superiorly, but usually extend minimally inferior to 
the cord. 
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Snitman* demonstrated surface extension and infiltrative 
characteristics of cancer on the true cord, and he showed by 
serial sections how cancer on one true cord can grow on the 
surface to the anterior commissure, then down the opposite 
cord. Hassin,** pointing out that the infiltrative nature of the 
carcinoma of the true cord caused degenerative changes in the 
muscle fibers, believed that this, rather than a nerve involve- 
ment, was the main cause for fixation of the vocal cord. 


Immediate direct extralaryngeal soft tissue involvement by 
cancer has been observed by other authors.*****."* Involve- 
ment of such structures as the pretrachael and prelaryngeal 
muscles and thyroid are not infrequently noted. 


Lymphatics.—Semon™ attributed infrequent spread of can- 
cer from the true cord to the poor lymphatic supply of the 
vocal cord. Nodal metastases from carcinoma of the larynx 
have long been recognized to occur with high frequency in 
the extrinsic form and very infrequently or rarely with carci- 
noma, limited to the true cord. 


Extensive and detailed studies of the lymphatic supply of 
the larynx have been described by many authors.**.****.** The 
supraglottic structures are drained by lymphatics which ac- 
company the superior laryngeal vessels. The infraglottic struc- 
tures are drained by lymphatics, which course anteriorly to the 
prelaryngeal node or laterally through the cricothyroid mem- 
brane to the paratracheal or deep cervical nodes. The deep 
cervical nodes are eventually reached by drainage from above 
and below the true cords. 


It has been mentioned that differences in classification of 
intrinsic and other carcinomas within the larynx, lack of 
standardization of terminology, and variation in methods of 
treatment have made it difficult to evaluate the frequency of 
cervical metastases. Taylor and Nathanson® have stated that 
metastases from “intrinsic” cancer are rare, but they do not 
mention subglottic cancer. Only recently, other authors*®.**.”* 
75.76 have emphasized the likelihood of lymphatic metastases 
from subglottic cancer. 


The surgical results of early cancer restricted to the true 
cord (intrinsic) have been good*®-**-**-5-5*.5+.°*.°* with a 85-93 per 
cent recovery by the transoral or laryngo-fissure route. The 
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incidence of metastasis from movable true cordal cancer has 
been low and reported variously from 4 to 15 per cent.*:**:7*"* 


From the literature it has been difficult to determine the 
exact incidence of cervical metastasis from intrinsic cancer, 
since local recurrences and metastases have frequently been 
reported together. The reported high cure of intrinsic cancer 
has been related to tne low metastatic incidence from tumors 
on the true cord. 


The situation has been quite different with advanced laryn- 
geal carcinoma. The principal cause of failure in more ad- 
vanced cancer treated by laryngectomy alone has been due to 
“local recurrences” and to cervical metastases,®"*2%.2**%+. 
52,63,65,71,55,98 As a result, radical neck dissection and laryngec- 
tomy at first in two stages and later in one stage, have been 
done. ®:8:13,21,25,47,57,65,68,72,73,75,76,78, 79,89,101 Many authors’:?:21»28.72,73,75, 
76,75,79,59 have recently advocated elective or prophylactic neck 
dissection with laryngectomy on the basis that impalpable 
metastases were present in a high incidence. The writer, how- 
ever, has been unable to find any published reports on a series 
of consecutively operable cases of laryngeal carcinoma, with 
and without palpable nodes, that has been subjected to de- 
tailed pathologic analysis. 


OBJECTIVES. 


The objectives of the present study are: 


1. To classify and to study the characteristic features and 
mode of local spread of primary laryngeal carcinoma. 


2. To correlate site of primary lesion with incidence and 
location of palpable and impalpable metastases in the lateral 
cervical lymphatics. 


8. To study invasion of cancer in the thyroid cartilage and 
in the pre-epiglottic space with respect to the incidence of 
nodal metastases. 


4. To relate the incidence and association of cancer in pre- 
laryngeal nodes with tumor in the lateral cervical lymphatics. 


5. To study infiltration of cancer in the immediate extra- 
laryngeal soft tissue structures, the thyroid gland, the sterno- 
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thyroid and sternohyoid muscles, and the prelaryngeal and 
paratracheal nodes. 


The data derived should lead to pertinent conclusions relat- 
ing to surgery of laryngeal carcinoma. 


METHOD OF STUDY. 


Selection of Specimens.—The material obtained for study 
consisted of 59 specimens for en bloc laryngectomy and neck 
dissections in consecutive unselected patients with endolaryn- 
geal, subglottic and extrinsic carcinoma of the larynx, from 
1948 to 1954. The specimens obtained were divided accord- 
ing to whether neck dissection was therapeutic* or elective**. 


Unilateral therapeutic or elective neck dissection was done 
when the tumor was confined to one side, or had just crossed 
the midline. Bilateral neck dissection was done only if the 
local lesion was extensive and bilateral, i.e., in epiglottic carci- 
nomas. There was no selection of patients for irradiation 
therapy first, unless this therapy was given elsewhere and 
the tumor persisted, or surgery was contraindicated. 


It should be pointed out that 12 who had separate opera- 
tions of laryngectomy and neck dissections were omitted. Ten 
of these were the operations performed before the development 
of the one-stage operation. The remaining two represented 
therapeutic neck dissection long after laryngectomy. These 
two were observed during the same period as the 59 for which 
the one-stage operation was performed. 


One of the two should have had an elective neck dissection 
at the time of laryngectomy, but further surgery was deemed 
inadvisable because of the poor condition of the patient. In 
the other case, laryngectomy was thought to be sufficient 
because the paretic cord was adjudged to be movable; that is, 
a cord without muscle invasion, but a year later secondary 
neck dissection became necessary. 


Early cancer restricted to movable true cords was excluded 


from this study; e.g., intrinsic cancers ideal for transoral or 
‘ * Therapeutic neck dissection refers to surgery for clinically positive 
nodes. 


** Elective neck dissection refers to surgery in the absence of palpable 
nodes. 
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laryngo-fissure, and bilateral cordal carcinomas treated by 
wide field laryngectomy alone. 


The present contraindications for surgery constituted an- 
other group excluded from this study. They are: 1. Fixed, 
matted cervical mestastases. 2. Anaplastic carcinoma (Grade 
IV by biopsy) with palpable adenopathy low in the neck. 38. 
Bilateral large cervical metastases, despite mobility. 4. Demon- 
strable distant or pulmonary metastases. 5. Extremely poor 
surgical risks. 6. Refusal of surgery. 


Examination of Material.— The larynx was immediately 
split posteriorly in the midline of the cricoid cartilage and into 
the inter-arytenoid area, and then it was held apart and 
photographed. The larynx and lymph nodes were studied in 
the following manner: 


Larynx.—The exact shape, extent, size and surface char- 
acteristics of the tumor in the larynx were drawn to full scale 
from the superior or mirror view, posterior view with cricoid 
cartilage split, sagittal view, and frontal view. 


The local lesion was examined grossly and microscopically 
for the following features: Ulceration and infiltration, funga- 
tion and infiltration, exophytic or papillary structure, mucosal 
and submucosal displacement, type and final grade of the 
tumor, lymphatic, perineural lymphatic and vascular invasion. 


Sagittal section, which included the hyoid bone, the first 
tracheal ring and the intervening structures was made. Tissues 
were uniformly taken for sectioning for microscopic examina- 
tion. Multiple vertical stepwise sections of the pre-epiglottic 
space and the anterior thyroid and cricoid cartilages were 
made. Transverse or vertical sections of the arytenoid emi- 
nences, including the pyriform sinus were taken. 


Several sections in various planes of lesions of the true and 
false cords and subglottic areas were taken. The superior, lat- 
eral, inferior and medial margins of tumors of the epiglottis, 
aryteno-epiglottic fold and pyriform sinus were also taken. 
Sections were prepared of the thyroid gland and the sterno- 
hyoid and sternothyroid muscles. 


The conventional method for decalcifying cartilage and 
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bone with formic acid was used, and sections were stained 
with hemotoxylin and eosin. 


Lymph Nodes.—After the nodes were removed and studied, 
they were plotted on a full scale drawing of the neck and 
grouped, according to their location as follows: 


1. Anterior triangle. 
a. Submental. 


b. Submaxillary or digastric (between mandible and 
anterior and posterior belly of digastric muscle). 
1 





Superior internal jugular (most superior node 
along the internal jugular vein). 


2—Jugular-digastric. 
c. Superior triangle (between sternomastoid, omo- 
hyoid and digastric muscles. 
1—Middle internal jugular (between digastric 
and omohyoid muscle). 
2—Parotid. 
d. Inferior triangle (between sternocleidomastoid and 
omohyoid muscles and the midline). 
1—Prelaryngeal. 
2—Paratracheal (posterior and medial to the 
thyroid gland). 
3—Jugular-omohyoid. 
4—JInferior internal jugular (lowest node along 


internal jugular vein). 


2. Posterior triangle (between sternocleidomastoid muscle, 
clavicle and trapezius muscle). 


All nodes were fixed in 10 per cent formalin as one of the 
above groups for 24 hours, split in their long axes, and ex- 
amined for tumor characteristics. Occasionally, the tumor 


was obvious or suspicious in the peripheral sinusoids of the 
impalpable nodes. 
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Saphir*? has shown that serial sections of axillary nodes pre- 
viously reported negative will often reveal carcinoma. Initi- 
ally, it was our practice to make many sections at various 
depths on a tissue block for each node; however, it was not 
possible to carry out serial sections of every node in a project 
of this size. An approximation was achieved by making two 
sections: one was superficial, and another was deep of several 
previously multidivided nodes mounted on a single tissue 
block. When the characteristic gross features of the node 
revealed tumor, only a single section was made. 


CLASSIFICATION. 


Primary Lesion.—The clinical criteria for the classification 
of laryngeal carcinoma suggested by Walsh*® were employed 
in this study. Clinical observations of the larynx may not 
always correlate with what is seen at operation, or on histo- 
logic section. It is well known that tumors visualized in- 
directly, or even by direct laryngoscopic methods, are often 
found to be much more extensive after surgical excision than 
expected. Thus, a few carcinomas thought to be of endolaryn- 
geal origin prior to surgery are actually found to be the sub- 
glottic or extrinsic type; therefore, final classification of the 
specimens was based upon the findings of pathologic examina- 
tion. 


Endolaryngeal.—Endolaryngeal lesions are limited to the 
true and false cords and ventricle (see Fig. 1). The free 
border of the true vocal cord represents the inferior boundary, 
and an arbitrary line along the most superior border of both 
false cords constitutes the upper limit. A small area of the 
extreme base of the epiglottis is included where there is an 
area of union of the false cords and the posterior limit is the 
body of the arytenoid cartilage. 


The vocal process will fall within the endolaryngeal area. 
When subglottic extension of only a few mm. beneath the 
true vocal cord occurs the classification has been endolaryn- 
geal. Actually, our present term endolaryngeal refers to the 
old St. Clair Thomson terminology for intrinsic cancers. In 
the present classification the term intrinsic refers only to 
cancer restricted to the mobile true cords. 











OGURA: CANCER OF THE LARYNX. 877 





Fig. 1. Classification of carcinoma of the larynx. I—Endolaryngeal; 
II—Subglottic; IlI—Extrinsic. 


Extension of the tumor by the mucosal or submucosal 
routes into the aryepiglottic fold or further into the base of 
the epiglottis, into the pyriform sinus or the arytenoid emi- 
nence places the lesion in the extrinsic classification. In two 
instances in the writer’s series, the lesion was extensive, in- 
volving the base of the epiglottis, the cords and the subglottic 
areas. In such areas, the center of the lesion was taken to be 
the primary site. In one of two instances, the tumor was 
classed as epiglottic, and in the other definitely as subglottic. 


Le Roux-Robert® used the term “vestibular carcinoma” to 
include tumor on the base of the epiglottis and the false cord, 
i. e., the inferior half of the epiglottis. Pietrantoni, et al.” 
used the same term to include the entire base of the epiglottis 
and the arytenoid area as well (see Fig. 2). To avoid con- 
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Fig. 2. Vestibular Carcinoma (from Pietrantoni, et al.) A—Inferior vestib- 
ular carcinoma; B—Superior vestibular carcinoma; C—Epiglottic car- 
cinoma. 


fusion this term was not used here, since malignancies of this 
region would overlap what this study refers to as the extrinsic 
area. 


Subglottic.—Subglottic lesions are confined beneath the 
true cords (see Fig. 1). The superior margin of the tumor 
may extend to the free border of the cord and displace the floor 
of the ventricle superiorly. Carcinoma of the true vocal cord 
that extends for a millimeter or two beneath the cord is not 
a true subglottic lesion. The inferior border of the cricoid 
cartilage constitutes the lower boundary of the subglottic area, 
and a primary lesion below the cricoid is considered to be 
tracheal in origin. 





Extrinsic.—Extrinsic lesions involve the base of the epi- 
glottis, aryepiglottic fold, pyriform sinus, or the arytenoid 
eminence (see Fig. 1). Post-cricoid carcinoma is not included 
in this study, as this lesion represents an esophageal carci- 
noma. 


Cervical Nodes: Definition of Clinically Palpable and 
Clinically Negative Nodes.—Pre-operatively, nodes in the neck 
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are either impalpable or clinically palpable, i. e., clinically 
positive. Histologically, firm palpable nodes almost always 
show cancer. Small nodes that contain carcinoma are often 
“just palpable” or “questionably palpable.” In most instances, 
the diagnosis was confirmed and justified the clinically posi- 
tive classification, and will be referred to in the tables as 
palpable-positive. 


Impalpable lymph nodes, or nodes that are “questionably” 
or “barely palpable” and are microscopically negative, were 
grouped as clinically negative and microscopically negative 
(impalpable-negative). Clinically impalpable nodes that were 
microscopically positive (impalpable-positive), are instances 
where there was not even a suggestion of a node to palpation, 
and the true nature was revealed only by a systematic patho- 
logic examination. Except for the prelaryngeal and para- 
tracheal nodes, for purposes of tabulation in the illustrations, 
the demonstration of two or more microscopically positive 
nodes in one or both sides of the neck dissection specimen 
was listed only once. 


RESULTS. 


Laryngeal Lesion: Endolaryngeal Carcinoma.—There were 
18 endolaryngeal carcinomas in this group, with eight on a 
fixed true cord, seven on both the true and false cords, two 
on the false cords, and one in the ventricle. A typical ex- 
ample of endolaryngeal carcinoma is illustrated in Fig. 3. 


The site of origin of carcinoma of the true cord was usually 
found on the free or upper surface of its anterior one-third. 
While carcinoma remained localized to this portion for some 
time, it extended anteriorly to the anterior commissure, su- 
periorly and anteriorly to the false cord junction and into 
the ventricle and posteriorly to the vocal process (see Fig. 4). 


Further mucosal spread at the anterior commissure onto 
the surface of the opposite cord for 1 to 2 mm. and into the 
subglottic area frequently occurred. In two instances the 
tumor arose from the anterior commissure, but predominated 
more on one side or the other by the nature of its advancing 
border, or its type of attachment. 
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Fig. 3. 


A typical specimen of endolaryngeal carcinoma, 
was fixed, and the cervical iC 


(This patient is alive and free of disease three years after surgery.) 


The true cord 
nodes were negative. VC—True vocal cord. 


Fixation of the true vocal cord was due to deep invasion 
of the intrinsic muscles by tumor, rather than to invasion of 
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Fig. 4. Local spread and extension in endolaryngeal carcinoma. 1 
ittal section—Three arrows indicate the 
the thyroid cartilage and the 


. Sag- 
route of possible extension into 


pre-epiglottic space. 2. Frontal section, 
anterior view. 
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Fig. 5. Note the zone of degenerating muscle fibers, A, located be- 
tween normal muscle and tumor. 


the arytenoid cartilage. There was loss of striations, frag- 
mentation and degeneration, lysis of the muscle fibers and a 
varying degree of round cell infiltration (see Fig. 5). Fre- 
quently, lymphatic invasion was noted in the intrinsic muscle 
area (see Fig. 6). 


Tumor often was found spreading submucosally to the lat- 
eral border of the ventricle adjacent to the thyroid cartilage, 
and in its posterior extension along the vocal cord was often 
observed about the vocal process (see Fig. 7). 


In two of eight instances, there was erosion and destruc- 
tion of the anterior thyroid cartilage. The pre-epiglottic 
space was not invaded in any instance. 


In all seven cancers of the true and false cords, the lesion 
was predominantly unilateral. The area of invasion was the 





Fig. 6. Tumor with a vascular channel of the intrinsic muscles. 
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anterior two-thirds of the superior portion of the true cord, 
and the anterior half of the false cord. That area of the 
extreme base of the epiglottis where the false cords unite 
anteriorly is frequently involved, and five of the seven crossed 
the anterior midline by a few millimeters. 


Extension generally took place into the anterior ventricle 
but did not involve it entirely. In every instance there was 
infiltration of the intrinsic muscles of the true cord. Occasion- 
ally, surface or superficial subglottic extension occurred for 
1 to 3 mm. at or just posterior to the anterior commissure. 
In four of seven, there was invasion of the anterior thyroid 





Fig. 7. Cancer adjacent to the vocal process of the arytenoid cartilage. 
VP—Vocal process. 


cartilage, and in three of seven, into the pre-epiglottic space 
at its extreme apex. In three of the four, simultaneous in- 
vasion of both structures was present. 


In two unusual instances carcinoma was restricted to one 
false cord. In one, invasion of the anterior thyroid cartilage, 
as well as into the lateral portions of the pre-epiglottic space 
occurred. 

Carcinoma of the ventricle was found only once. The false 
cord was displaced medially and slightly upwards by a bulky 
ventricular mass, which histologically was the only one of the 
endolaryngeal group with a ductal or acinar pattern. Destruc- 
tion of the anterior thyroid cartilage was not present, but in- 
vasion of the lateral pre-epiglottic space was demonstrated. 


Sixteen endolaryngeal tumors showed gross characteristics 
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of ulceration, fungation and infiltration. Two of 18 endo- 
laryngeal cancers revealed an exophytic structure; however, 
one of the latter two was infiltrative and invasive in the deeper 
tissue. Intermediate Grade II and III predominated, and only 
one was Grade IV. It was frequently observed that when the 
biopsy specimen was Grade II, the advancing berder of the 
tumor was Grade III. 

Invasion of the anterior thyroid cartilage was commonly 
observed, and occurred in seven of 18 endolaryngeal tumors, 





Fig. 8. A typical specimen of subglottic carcinoma A solitary im- 
palpable metastasis was demonstrated at the jugular-omohyoid area Cc 
True vocal cord. (This patient is alive and free of disease four and one-half 
years after surgery.) 


while the hyoid bone and the cricoid and arytenoid cartilages 
were never invaded. Immediate extralaryngeal soft tissue in- 
volvement was infrequent; invasion of the sternohyoid and 
sternothyroid muscles occurred once, and the thyroid gland 
was invaded twice. 

Subglottic Carcinoma.—There were 13 subglottic lesions 
in the group, of which ten were unilateral and three were 
bilateral. In the latter, one side predominated, and there 
was extension anteriorly to the lesser side for 3-4 mm., 
and one, for 10 mm. Of the ten that were unilateral, two just 
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crossed the anterior midline by 1 to 2 mm. at the most. The 
remainder of the group were strictly unilateral (see Figs. 8, 9). 


Except for one instance which was exophytic, the remaind- 
er were ulcero-fungating in the center of the lesion, and 
the advancing margins invaded the intrinsic muscles of the 
true cord, and frequently displaced intact mucosa near the 
free border of these cords. This produced the effect of a 
thickening of the true cord, and its fixation was due to in- 
vasion of its intrinsic muscles. 





Fig. 9. Local spread and extension in subglottic carcinoma. 1. Sagittal 
section. 2. Frontal section, anterior view. (Note arrow that extends into 
the cricothyroid membrane.) 


The unilateral lesions had a center of origin 0.6 to 1.0 cm. 
midlaterally beneath the true cord. The bilateral lesion like- 
wise occurred 0.7 to 1.0 cm. beneath the cords, but its center 
of origin was more anterior in position with respect to the 
lateral subglottic area. 


Subglottic cancer quickly invades to the perichondrium of 
the thyroid and cricoid cartilages and always extended to and 
frequently through the cricothyroid membrane (three of 13). 
It may impinge upon or displace the cricothyroid membrane, 
and may infiltrate through it anteriorly or antero-laterally 
into the soft tissucs of the neck (see Fig. 10). 
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In only one instance, the cricoid cartilage was partially in- 
vaded at its midsuperior border. Extension posteriorly across 
the midline seldom occurred, but on reaching the inferior ary- 
tenoid area tended to involve the perichondrium of the carti- 
lage. There was absence of destruction of the arytenoid carti- 























Fig. 10. Extension of tumor in subglottic carcinoma; sagittal views. 
1. Tumor adjacent to perichondrium of the thyroid cartilage. 2. The crico- 
thyroid membrane is displaced forward by tumor. 3. The isthmus of the 
thyroid is infiltrated by tumor. (A section lateral to this area may show 
invasion of the lateral lobe.) 4. Invasion of the thyroid and ribbon muscles. 
TC—Thyroid cartilage. C—Cricoid cartilage. T—Thyroid gland. RM— 
Sternothyroid and sternohyoid muscles. 
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lage. In one instance, the tumor extended above the arytenoid 
cartilage by “circling” around it. 


Supraglottic invasion, mentioned above in the classification, 
was observed once. Erosion of the anterior thyroid cartilage 
by tumor was found once, invasion of the ribbon muscles op- 
posite the anterior crico-thyroid membrane twice, and involve- 
ment of the thyroid gland twice. The infiltration of the 
pre-epiglottic space by tumor of subglottic origin was never 
demonstrated. 





Fig. 11. Cancer within the lymphatic channels in the subglottic tissue 
adjacent to the cricoid cartilage. 


Twenty-nine out of the 31 endolaryngeal and subglottic 
tumors were of squamous cell variety (93.6 per cent), and the 
remaining two were of the alveolar type. There was one 
adenocarcinoma in each group. Of the squamous cell type, the 
tumor was of intermediate grade, either II or III. Lymphatic 
invasion was frequently observed in the deep subglottic tissue 
(see Fig. 11). 


Extrinsic Carcinoma.—Twenty-eight lesions were in the 
extrinsic group, with 16 in the pyriform sinus, eight on the 
aryepiglottic fold and four on the epiglottis. 

Pyriform Sinus.—Pyriform sinus malignancies can be di- 
vided as arising primarily from its lateral wall, apex, or 
medial wall (lateral arytenoid eminence). 


It was of little practical value to separate the tumors into 
these groups, since all three areas were involved to varying 
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degrees. A lesion primary in the lateral wall of the pyriform 
sinus always involved the medial wall (lateral arytenoid 
eminence) to a certain degree; likewise the reverse was also 
true. With involvement of the medial wall, the cord was fre- 
quently fixed. 


Characteristically, these tumors were of the ulcero-fungat- 
ing type and invaded in the following manner (see Figs. 12, 
13) : When the neoplasm was primary on the lateral arytenoid 
eminence, infiltration submucosally into the aryepiglottic fold 
soon caused marked broadening of the structure and dis- 
tortion of the epiglottis. 





O EPIGLOTTIC 
© ARY-EPIGLOTTIC 
@® PYRIFORM SINUS 


Fig. 12. Local spread and extension in extrinsic carcinoma 1. Sagittal 
view. 2. Posterior view with the cricoid cartilage divided in the midline 
(The dotted arrows indicate spread by the submucosal route. The dotted 
arrow in the pyriform sinus shows extension around the posterior border 
of the thyroid lamina.) 


Further extension beyond the aryepiglottic fold into the 
glosso-epiglottic fold resulted with invasion into the base of 
the tongue. The thyroid cartilage and thyrohyoid membrane 
cannot efficiently restrict lateral extension, and superior ex- 
tension into the laryngopharynx and on the posterior wall of 
the pyriform sinus always occurred. 


When tumor spread posteriorly to the arytenoid, it readily 
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crossed the midline in the superior post-cricoid area: when 
it extended inferiorly to the arytenoid, there was infiltration of 
the wall of the upper esophagus. A portion of the apex of the 
pyriform sinus located between the firm structures of the thy- 
roid and cricoid cartilage, will resist invasion; but the tumor 
can readily spread laterally around the posterior border of 
the thyroid ala to its external perichondrial surface. 


Direct lateral extension of the tumor will not only place the 
cancer in immediate relation to the great vessels of the neck, 
but on occasions it will also invade the capsule of the superior 





Fig. 13. A typical specimen of a pyriform sinus carcinoma. Note the deep 
ulcer in the apex of the pyriform sinus. This specimen was removed from 
a patient who was treated with irradiation and followed by surgery. The 
cervical nodes were negative. PS—Pyriform sinus. (The patient is alive 
and free of disease six years later.) 


lobe of the thyroid gland (twice). Surprisingly, the lateral 


wing of the thyroid cartilage was invaded only once, and 
posterior invasion of the prevertebral fascia was not found. 


The endolaryngeal structures, such as the ventricle, false 
cords and true cords are often secondarily invaded by the 
submucous “retrograde” route, but subglottic invasion was 
not demonstrated. The anterior thyroid, cricoid cartilages and 
the hyoid bone were not invaded in any instance. When the 
aryepiglottic fold was secondarily infiltrated, the lateral pre- 
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epiglottic space was occasionally invaded. Cancer often ap- 
proached the arytenoid cartilages, but actual invasion occurred 
only once. 


All of the tumors of the pyriform sinus were of the epider- 
moid variety, and Grade III predominated in this group. Peri- 
neural lymphatic and submucosal lymphatic invasion was 
frequently noted (see Fig. 14). 


Aryepiglottic Carcinoma.—lIn five of eight, the free border 
of the aryepiglottic fold in the region of the cuneiform tubercle 
was the primary site of origin (see Fig. 12). Three of eight 
tumors had their center of origin closer to the aryepiglottic 





Fig. 14. Nete the numerous lymphatic channels in the submucosa and 
tumor within two of the vessels. 


fold than the midbase of the epiglottis. These were classified 
as aryepiglottic in origin rather than epiglottic even though 
the edge of the tumor extended to the midline. All showed 
the surface characteristics of ulceration and fungation (see 
Fig. 15), except one which was of the exophytic type. 


Infiltration submucosally took place towards the arytenoid 
eminence, on the laryngeal surface of the epiglottis and into 
the medial wall of the pyriform sinus. In seven of eight, the 
tumor manifested itself on one side of the epiglottic cartilage 
and in the lateral pre-epiglottic space. Usually the aryepi- 
glottic fold was broadened and the epiglottis distorted. 


With advance of the cancer, progression into the glosso- 
epiglottic fold and the tongue resulted (see Fig. 16). Fre- 
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Fig. 15. A typical specimen of aryepiglottic fold carcinoma. Note the 
ulceration and infiltration extending into the pyriform sinus. The arrow 
points to a palpable cervical metastasis. AE—Aryepiglottic fold. (Subse- 
quently the patient developed bronchogenic carcinoma and lived two years.) 





Fig. 16. A typical specimen of aryepiglottic fold carcinoma. Note the 
swelling of the aryepiglottic fold with distortion of the epiglottis, and 
extension into the base of the tongue. There were no positive nodes in 
the specimen E—*piglottis. BT—Base of the tongue. (The patient is 
alive and free of disease two and one-half years later.) 
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quently, submucosal invasion of the endolaryngeal structures 
(ventricle, false cord and true cords) occurred, but subglottic 
invasion was not demonstrated. 


Seven of eight aryepiglottic fold cancers were of the epider- 
moid variety, and Grade II or III, while one was an adeno- 
carcinoma, The arytenoid cartilage was often surrounded by 
the tumor close to the perichondrium, but cartilage was in- 
vaded only once (see Fig. 17). The hyoid bone, thyroid and 
cricoid cartilages were not involved. 





Fig. 17. The upper photomicrograph taken at low power shows carcinoma 
immediately adjacent to the perichondrium of the arytenoid cartilage, but 
there is no invasion of the cartilage. A—Arytenoid cartilage. 

The lower illustration is a high power view, and shows cancer infil- 


trating and destroying the cartilage. AD—Destruction of arytenoid carti- 
lage. 


Epiglottic Carcinoma.—All four of the epiglottic carcinomas 
involved its base, most of the laryngeal surface of the epiglot- 
tis and to some degree its mobile portion (see Figs. 12, 18). 
Generally the tumor was midline in origin with predominant 
extension laterally either to right or to left into the aryepiglot- 
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Fig. 18. A typical specimen of epiglottic carcinoma. E—Epiglottis. The 
faint dotted line delineates the margin of the tumor. There was one pal- 
pable node in the right lateral cervical area, and one impalpable metastasis 
in the left cervical area. (The patient is alive and free of disease three 
and one-half years later.) 





HT | | 


a 





Fig. 19. Invasion of the pre-epiglottic space. Sagittal view of specimen 
illustrated in Fig. 18. The dotted line delineates the margin of the tumor 
in the pre-epiglottic space. Note the destruction of the epiglottic cartilage. 
TC—tTrue vocal cord. H—Hyoid bone. E—Epiglottis. 
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tic fold. Both false cords were invaded, particularly their 
anterior portions, and to some degree, the ventricle. 


All four tumors were of the ulcero-fungating type and in- 
vaded extensively the pre-epiglottic space anteriorly, super- 
iorly and laterally (see Fig. 19). They may even displace the 
epiglottis posteriorly. The fenestrations of the epiglottic 
cartilage, which normally contain mucous glands, permit the 
tumor to extend into the pre-epiglottic space, and the cartilage 
itself is frequently destroyed (see Fig. 20). 





Fig. 20. The upper illustration shows cancer infiltrating into one of the 
fenestrations of the epiglottic cartilage. Tumor is on both sides of the 
cartilage. The lower figure shows cartilage destroyed by cancer. 


The neoplasm appeared to be restricted within the defined 
boundary of the pre-epiglottic space, but in extensive lesions 
the external surface of the anterior superior margin of the 
thyroid cartilage was invaded once, and in two out of four 
instances, cancer infiltrated into the sternohyoid and sterno- 
thyroid muscles. 


All four carcinomas of the epiglottis were of the squamous 
cell type and either Grade II or III. Subglottic invasion was 








894 OGURA: CANCER OF THE LARYNX. 


present in one of the four specimens. The hyoid bone, cricoid 
and arytenoid cartilage were not involved. 


The general characteristics of extrinsic carcinoma revealed 
that 27 of 28 were of the ulcerating, fungating, and infiltrat- 
ing type, and only one was of the exophytic type with minimal 
infiltrative tendency. Twenty-seven of 29 (96.4 per cent) were 
of the epidermoid type, and two were of the alveolar variety. 
There was a greater tendency for final Grade III in carcinoma 
of the extrinsic group than in the endolaryngeal group. 


Other lesions of interest found in this series were one separ- 
ate carcinoma in situ and two instances of hyperkeratosis of 
the true cord; one primary carcinoma of the lung and one of 
the pancreas, all found in association with extrinsic carcinoma 
of the larynx. Primary carcinomas of the esophagus and lung 
were found once, each associated with endolaryngeal and sub- 
glottic carcinomas, respectively. 


TABLE L. 
INCIDENCE OF CERVICAL METASTASES RELATED TO 
PRIMARY LESION. 
Primary Lesion Clinical and Histological Description of 
Cervical Nodes 








Impalpable- Impalpable- Palpable- No. of 











Negative* Positive* Positive* Specimens 
ENDOLARYNGEAL a 
Fixed True Cord 6 2 1 9 
Fixed True Cord 
False Cord 2 2 2 6 
False Cord 1 1 2 
Ventricle 1 1 
Totals 9 4 5 18 
~ SUBGLOTTIC 6 6s 1 13 
EXTRINSIC 
Pyriform Sinus 1 4 11 16 
Aryepiglottic 
Fold 3 2 3 8 
Epiglottis gree gree { 
Totals 6 8 14 28 











* Negative and Positive denote demonstration or failure to demonstrate 
nodal mestastases. See explanation under Classification: 


Definition of Clinically Palpable and Clinically Negative Nodes. 
** Includes one bilateral neck dissection. 
*** Includes three bilateral neck dissections. 
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Cervical Node Mestastases: Nodal Metastases from Endo- 
laryngeal Carcinoma.—An average of 34 lymph nodes were 
removed, with a range of 20 to 42, from each of the specimens 
of unilateral neck dissections for endolaryngeal carcinoma. Of 
the 18 carcinomas, there were five associated with clinically 
palpable nodes, all homolateral to the primary lesion (see 
Fig. 21). 








Fig. 21. Distribution of palpable and impalpable metastases in 18 endo- 
laryngeal cancers. ®-—Palpable metastasis. O—Impalpable metastasis 
Each circle represents the location of the involved node. Negative findings 
are not in the illustration 


There was a scattering of nodes palpable in the deep jugular 
chain without any tendency to localize to one area. Two were 
palpated at the jugulodigastric area, one opposite the pyri- 
form sinus, one by the inferior cornu of the thyroid and one 
by the cricoid cartilage. Each palpable node averaged 2 to 3 
cm. in size, and in four of the five specimens, two or more 
impalpable nodes were also demonstrated immediately ad- 
jacent to the main palpable mass. In one of the four, a small 
node was found high in the submaxillary triangle, superior 
to the main palpable node. 


In two instances, a microscopically positive paratracheal 
node adjacent to the medial and posterior surface of the thy- 
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roid gland was demonstrated. The submental nodes were 
negative. 


In four of 13, an impalpable metastasis was found in a soli- 
tary lateral cervical node (31 per cent). Fig. 21 shows the 
location of the metastases at the jugular-digastric, pyriform 
sinus, jugular-omohyoid, and the posterior triangle areas. In 
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Fig. 22. The lower photomicrograph shows a small focus of metastati 
carcinoma in the periphery of a deep cervical node measuring 0.7 cm. Each 
line at the bottom represents 0.1 cm. The upper illustration is a high 
power view of the area of the arrow. 


addition, in three instances the prelaryngeal node was micro- 
scopically positive. The four impalpable nodes averaged 0.7 
cm. in length with a variation in size from 0.5-1.3 cm. (see Fig. 
22). 


The three instances in which microscopically positive pre- 
laryngeal nodes were demonstrated (average size 0.5 cm.) 
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were found to have positive nodes in the neck, twice as micro- 
scopic metastases in a solitary deep lateral cervical node and 
once as a small palpable cervical node. 


Nodal Metastases from Subglottic Carcinoma.—An average 
of 35 lymph nodes were examined, with a range of 25 to 42, 
in each of the specimens examined from 13 neck dissections 
for subglottic carcinoma. A clinically palpable node was 


present in only one patient, and this was demonstrated in the 
posterior triangle. 








x. 23. Distribution of palpable and impalpabl« 
elottic cancers. ®—Palpable i 

circle represents the location of the involved node Negativ 
not in the illustration. 


metastases in 13 sub- 
metastasis. O—Impalpable metastasis. Eac! 
e findings are 


In six of 12, impalpable metastases were demonstrated in 
lateral cervical nodes (50 per cent). Half of the impalpable 
metastases were located in the lower neck (see Fig. 23) ; three 
of six in the jugular-omohyoid area, one at the jugulo-digastric 
crossing, one opposite the pyriform sinus and one in the 
parotid area. 


One positive impalpable node was found on the major side 
of the lone bilateral neck dissection specimen (local lesion 
crossed minor side by 10 mm.) Two impalpable metastases 
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involved the prelaryngeal node, one of which was associated 
with simultaneous microscopic metastases in the neck, and 
the other was associated with a small palpable node in the 
posterior triangle. 


The average size of the two prelaryngeal nodes was 0.4 to 
0.5 em., while those in the deep neck measured an average 
of 0.8 em. with a variation from 0.5 to 1.5 cm. (see Fig. 24). 





Fig. 24. The lower photomicrograph shows two foci of carcinoma in the 
sinusoids of a deep cervical node measuring 0.7 cm. Each line at the bot- 
tom represents 0.1 cm. The top illustration is a high power view. 


In the group of six specimens without palpable nodes, two were 
found to have two coincident microscopically positive nodes 
in the deep jugular area. Carcinoma was not demonstrated in 
the submental nodes. 
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Nodal Metastases from Extrinsic Carcinoma.—An average of 
38 lymph nodes was examined, with a variation of 20 to 58 
nodes, in each of the specimens of unilateral neck dissection 
for extrinsic carcinoma. Up to 80 nodes were often found 
in the bilateral neck dissections. Three bilateral neck dissec- 
tions were done, all on epiglottic carcinomas. Nodal metastases 
obtained from bilateral neck dissections were listed only once 
in the table, even if metastases were on both sides. 
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Fig. 25. Distribution of palpable and impalpable metastases in 28 ex- 
trinsic carcinomas, ®—Palpable metastasis O—Impalpable metastasis 
Each circle represents the location of the involved node. Negative findings 
are not in the illustration. 


The first epiglottic carcinoma presented a small palpable 
node on one side and none on the other. One impalpable 
metastasis was demonstrated on the minor side. This was 
listed. under clinically “negative” and miscroscopically “posi- 
tive” in order to direct attention to the incidence of impalpable 
nodes. The remaining two were bilateral elective neck dis- 
sections. One of these showed carcinoma in impalpable nodes 
in both sides of the neck, and the other no metastases. 


In 14 out of 28, clinically palpable nodes were present at the 
time of operation (see Fig. 25). The nodes varied in size. 
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The average was 3 cm. in the long axis and was larger than 
those found in the endolaryngeal carcinoma. In 13 of 14, 
while the main palpable node appeared to be movable and 
solitary, multiple nodal involvement immediately adjacent 
to the main mass was present. 


A maximum of 11 positive nodes was found in the one side 
of the neck. In nine of 14, the commonest node involved was 
immediately adjacent to the pyriform sinus. Every triangle 
of the neck was involved except the submental area. Metasta- 
sis in a small high submaxillary node was found once as a 
small metastases in association with a larger one at the pyri- 
form sinus area. 


In eight of 14 extrinsic cancers (57 per cent), impalpable 
metastases were demonstrated in the lateral cervical lym- 
phatics. These nodes averaged less than 1.0 cm. in length and 
were demonstrated just below the jugulo-digastric area in 
three of eight instances; in the parotid area twice; in the 
posterior triangle once, and in the jugular-omohyoid area 
twice. Multiple involvement of microscopically positive nodes 
was present in two cases. The prelaryngeal node was negative 
in every instance. 


The great vessels in the neck are frequently invaded in 
extrinsic carcinoma of the larynx. The internal jugular vein 
and the carotid artery were each invaded with cancer twice, 
and in both instances the tumor thrombus was present in the 
vein. 


Roentgen Therapy and Surgical Pathologic Observations.— 
Observations were made on eight irradiated specimens remov- 
ed subsequent to heavy Roentgen therapy. In all instances, the 
decision for Roentgen therapy was made by another physician, 
and was referred for further treatment because of persistence 
of the primary lesion. 


Pertinent information was obtained from the otolaryn- 
gologist and radiologist concerning the cervical nodes; the size 
of the field and amount of irradiation given was obtained from 
the roentgenologist. The cutaneous response noted after 
therapy was correlated with the size of the field of irradia- 
tion. 
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In one instance after treatment, a palpable node developed 
at the lower border of the field of irradiation and was con- 
firmed in the specimen. In two other instances, impalpable 
metastases were found: one well outside of the field and one 
well within the field. In the latter, it was not possible to de- 
termine whether this node developed before, during or after 
Roentgen therapy. In three instances of positive nodes 
treated with X-ray, cancer was still present in the nodes. 


In addition to the observations on the cervical nodes, there 
was noted in the primary lesion the usual irradiation response 
of fibrosis, thickening of vessels, varying degrees of focal 
necrosis and bizarre variations of the tumor cells. The changes 
seen in the cartilaginous structures of the larynx were in- 
significant, and necrosis of cartilages was absent. 


CORRELATION OF NODAL OBSERVATIONS WITH THE LARYNGEAL 
LESION. 


Location of Laryngeal Lesion and the Lateral Deep Cervical 
Nodes.—The size of the local laryngeal lesion was not related 
to the incidence, or to the appearance of the first evident 
metastasis. Given the same local characteristics of ulceration, 
fungation, degree of infiltration, and grade, a smaller lesion 
in an extrinsic area or subglottic area was as apt to metasta- 
size as a larger one might not. The size and appearance of the 
laryngeal lesion with impalpable metastases, or clinically pal- 
pable nodes, was similar to lesions with negatives nodes. 


The grade of the entire local lesion was of little help in pre- 
dicting cervical metastases. There were just as many Grade 
III with or without microscopic or gross metastases as there 
were Grade II. 

The primary tumor whose gross characteristics were ulcer- 
ation and fungation was usually associated with deep in- 
filtration. Those of the exophytic or papillary type only oc- 
casionally infiltrated the deeper tissue. There were 55 ulcer- 
ating, fungating and infiltrating types, but only four exophy- 
tic types. The incidence of cervical metastases was high in 
the former (37 of 55), while one of four exophytic types re- 
vealed a nodal metastasis. Frequently, examination of the 
deeper tissues of the larynx in those instances with nodal 
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metastases revealed perineural, lymphatic or vascular invasion 
by cancer. 


The location of the primary lesion in the larynx was the 
most important factor in relation to the incidence and the area 
of cervical metastases. Impalpable metastases were demon- 
strated in the neck in eight of 14 extrinsic (57 per cent), in 
six of 12 subglottic (50 per cent), and in four of 13 endolaryn- 
geal carcinomas (31 per cent). Ten out of 25 endolaryngeal 
and subglottic carcinomas revealed microscopic metastases in 
impalpable nodes (40 per cent). These nodal metastases 
were distributed widely, both in the upper and lower neck and 
were homolateral to the primary lesion. 


TABLE I. 


INVASION OF THYROID CARTILAGE AND PRE-EPIGLOTTIC SPACE 
AND CERVICAL METASTASES 


Primary Lesion and 
Nodal Findings Thyroid Cartilage Pre-Epiglottic Space 
Invaded Not Invaded Invaded Not Invaded 





ENDOLARYNGEAL 


Palpable-Positive* 3) 2) 3) 2) 
) 6 ) 3 ) 4 ) 5 
Impalpable-Positive* 3) 1) 1) 3) 
Impalpable-Negative* 1 s 1 8 
Totals 7 11 5 13 
SUBGLOTTIC 
Palpable-Positive 1 1 
Impalpable-Positive 1 5 6 
Impalpable-Negat: ve 6 6 
Totals 1 12 0 13 
EXTRINSIC 
Palpable-Positive 1 (lateral 13 3 11 
lamina) 
Impalpable-Positive 1 7 6 2 
Impalpable-Negative 1 5 4 2 
Totals 3 25 13 15 


ARYEPIGLOTTIC AND EPIGLOTTIC 


Palpable-Positive 3 3) 

Impalpable-Positive 1 3 4) 

Impalpable-Negative 1 4 4 1 
Totals 2 10 11 1 














* Negative and Positive denote demonstration or failure to demonstrate 
nodal metastases. See explanation under Classification: Definition of Clini- 
cally Palpable and Clinically Negative Nodes. 
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Crossed Nodal Metastases and the Location of the Primary 
Lesion.—In order to discuss the subject of crossed or contra- 
lateral metastases, clinical follow-up findings have been in- 
cluded. Over the past eight years, in patients observed from 
fifteen months to eight years, crossed metastases have not been 
observed following resection of endolaryngeal carcinoma, but 
have been found in two of 20 patients operated upon for uni- 
lateral extrinsic carcinomas, and one of 10 patients operated 
upon for unilateral subglottic carcinoma (10 per cent). For 
the entire group of 55 unilateral neck dissections, secondary 
neck dissection on the remaining side was not necessary in 
any endolaryngeal carcinoma but was necessary in one sub- 
glottic and in two extrinsic carcinomas of the larynx. 


Invasion of the Thyroid Cartilage, Pre-Epiglottic Space and 
the Lateral Deep Cervical Nodes.—The nodal findings in the 
various primary laryngeal carcinomas are tabulated with 
relation to erosion of the thyroid cartilage and the invasion 
of the pre-epiglottic space (see Table Il). It was observed in 
endolaryngeal carcinoma that in the presence of thyroid carti- 
lage erosion, nodal carcinoma could be demonstrated more 
often than in the absence of cartilage destruction. 


In six of seven (86 per cent), invasion of the anterior carti- 
lage was associated with positive nodes in the lateral cervical 
area. In four of five (80 per cent), invasion of the pre-epi- 
glottic space was associated with positive nodes. In four in- 
stances, invasion of both of these structures existed together 
in the same specimen. Nodal metastasis was found in the 
absence of invasion of the thyroid cartilage and pre-epiglottic 
space, but there were many negative nodal findings, eight of 
11 (73 per cent), and eight of 13 (62 per cent), respectively. 


The pre-epiglottic space was seldom invaded in subglottic 
and pyriform sinus cancers. In seven of 11 aryepiglottic fold 
and epiglottic carcinomas, tumor was demonstrated in the 
pre-epiglottic space and in the cervical nodes (64 per cent). 
In only one instance of epiglottic and aryepiglottic fold carci- 
noma, was there absence of preepiglottic space invasion and 
negative nodes. 


Invasion of the thyroid cartilage occurred in characteristic 
fashion (see Figs. 26, 27). Initially, the tendon of the anterior 
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commissure was invaded followed by erosion of the thyroid 
cartilage. Carcinoma within the cartilage was found to spread 
in all directions, superiorly, inferiorly, laterally and anteriorly, 
until the external perichondrium was invaded. With further 
anterior extension through the external perichondrium, direct 








Fig. 26. Invasion of cancer into the anterior thyroid cartilage. 1. An- 
terior view of the thyroid cartilage; the dotted lines show the area of 
progressive destruction that may be demonstrated. 2-7. Sagittal views. 
2-4. Various stages of increasing destruction of the thyroid cartilage. 
5. Erosion into the external perichondrium of the thyroid cartilage. 6. In- 
vasion into the ribbon muscles. TC— Thyroid Cartilage. RM — Ribbon 
muscles. C—Cricoid cartilage. 


invasion of the strap muscles anterior to the larynx occurred. 
Erosion of the lateral thyroid ala was rarely observed in 
extrinsic carcinoma. In subglottic and extrinsic carcinomas 
invasion of the anterior thyroid cartilage was infrequent 
(three of 41), and could not be correlated with nodal metas- 











OGURA: CANCER OF THE LARYNX. 905 


tases. In one endolaryngeal carcinoma, invasion of the anterior 
thyroid cartilage was associated with an impalpable metastasis 
of the prelaryngeal node. 


Endolaryngeal and epiglottic carcinomas invaded the pre- 
epiglottic space readily through its apex or through the 
fenestrations of the epiglottic cartilage (see Figs. 28, 20). 
Aryepiglottic fold cancers frequently invaded the lateral por- 
tion of the pre-epiglottic space. 





Fig. 27. Invasion of the anterior thyroid cartilage. 1. Note the destruction 
of cartilage by a large neoplastic mass; TC—Thyroid cartilage. 2. Cancer 
has extended anteriorly into the ribbon muscles in the area indicated by 
arrow; note the pieces of degenerating cartilage. 3. High power view of 
ribbon muscles in the area of the arrow. 


The thyroepiglottic ligament and membrane is composed 
of thin connective tissue and elastic fibers, extending from 
the petiole of the epiglottis to the inner and anterior perichon- 
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drial surface of the thyroid in the region of the anterior com- 
missure of the true cords. 


This membrane is quite thin and does not resist tumor in- 
vasion into this loose areolar tissue which contains lymphatic 
channels. Whereas the median and lateral hyothyroid mem- 


’ 


Fig. 28. Invasion of the pre-epiglottic space. 1. The area of (A) indi- 
cated by cross-hatching shows the common point of invasion into the pre- 
epiglottic space in endolaryngeal carcinoma. The area (B) is the common 
site for epiglottic cancer. 2. Invasion through the fenestrations of the 
cartilage. 3. Extension of cancer to the anterior thyro-hyoid membrane 
(H.T.). 4. Superior extension pushes the hyo-epiglottic membrane (H.E.) 
upwards, and may invade the base of the tongue; note invasion of the rib- 
bon muscles (R.M.). 
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Fig. 29. Tumor within vascular channels of the thyroid gland 














Fig. 30. Thyroid gland relationship with the larynx; the upper and lower 
schematic drawings show the areas of the thyroid gland invaded by cancer 
Note the intimate relationship of the superior lobe with the pyriform sinus 
and the isthmus, and lateral lobe with the cricothyroid membrane; the dot- 
ted arrows show the direction of possible lymphatic extension. O—Pre- 
laryngeal note; ‘+—Paratracheal node; O—Pretracheal node. 


~~ 








908 OGURA: CANCER OF THE LARYNX. 


brane and hyoepiglottic ligament and membrane tend to con- 
fine the tumor within this space, the pre-epiglottic space 
neoplasm can spread in the lateral portions of this space 
along the outlet of the superior laryngeal vessels into the neck. 
In pyriform sinus and subglottic carcinomas, involvement of 
the pre-epiglottic space was unusual (two of 27), and could 
not be correlated with nodal metastases. 


Prelaryngeal Nodes and the Lateral Deep Cervical Nodes.— 
In three endolaryngeal carcinomas and two subglottic car- 
cinomas, the prelaryngeal node was microscopically positive. 
In all five instances where the prelaryngeal node was involved, 





Fig. 31. Invasion of the thyroid gland and ribbon muscles. 1. The arrow 
indicates the direction of invasion through the cricothyroid area into the 


anterior neck. 2. High power of area T, T—Thyroid gland. C—Cricoid 
eartilage. TC—Thyroid cartilage. 


carcinoma was demonstrated in the deep cervical lymphatics 
(see Figs. 21, 23). Two of the five were associated with small 
clinically palpable nodes in the cervical lymphatics, and three 
were associated with microscopically positive impalpable nodes 
in the neck. The prelaryngeal node was negative in extrinsic 
cancers of the larynx. 


Other associated lesions with positive prelaryngeal nodes 
were one instance of thyroid cartilage invasion in endolaryn- 
geal carcinoma, one instance of invasion of the sternohyoid 
muscle in subglottic carcinoma, and one instance of a metas- 
tasis in a paratracheal node. 
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The Thyroid Gland, Prelaryngeal and Paratracheal Nodes 
and Sternohyoid and Sternothyroid Muscles.—In two instances 
of endolaryngeal carcinoma the thyroid isthmus contained 
lymphatic carcinomatous emboli (see Fig. 29). In one of the 
two with invasion of the thyroid, an impalpable metastasis 
of the prelaryngeal node was also present, but not in the 
other. 


In two subglottic carcinomas, tumor infiltrated the isthmus 
in one, and the capsule of the tracheal surface of the lateral 
lobe of the thyroid in the other (see Figs. 10, 30,31). In one 
of two with invasion of the thyroid, tumor was shown to 
infiltrate the sternohyoid and sternothyroid muscles. 


—— 





Fig. 32. Invasion of the superior lobe of the thyroid gland. 1 
showing cancer immediately adjacent to the thyroid. 2 
of dotted area. T—Thyroid, 


Low power 
High power view 


The paratracheal nodes that are normally located posteriorly 
and medially and in close proximity to the lateral lobe of the 
thyroid gland were involved in two instances of endolaryngeal 
carcinoma. In one of the above two, a positive prelaryngeal 
node was also present. 


The capsule of the superior lateral lobe of the thyroid was 
invaded twice by tumor in extrinsic cancer (see Fig. 32). The 
isthmus of the thyroid was not invaded in extrinsic carcinoma. 


The sternohyoid and sternothyroid muscles, often referred 
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to as the ribbon or strap muscles, were invaded in five of 
59 specimens. In one instance of endolaryngeal carcinoma 
these muscles were invaded at the point of tumor penetration 
through the external perichondrium of the anterior thyroid 
cartilage. In subglottic carcinoma invasion of the ribbon 
muscles and thyroid gland was found in one case, and invasion 
of the ribbon muscles and the prelaryngeal node, in another 
(see Fig. 33). In two epiglottic carcinomas the tumor passed 
through the anterior hyoepiglottic ligament to invade the rib- 
bon muscles. 





Fig. 33. A focus of cancer in the ribbon muscles was accidentally found 
adjacent to the prelaryngeal node. 


DISCUSSION. 


The results of this study of surgical pathology of cancer 
of the larynx indicate that a relationship exists between the 
primary lesion and the likelihood of occult metastatic disease. 
Some information has also been obtained with respect to 
the incidence of metastatic disease in sites not always ap- 
preciated. The degree of correlation between the extent of 
the local disease and the metastatic disease may be altered 
by expansion of the series of specimens studied. There is 
substantial agreement between comparable findings in the 
author’s series and observations reported in the literature. 
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Pathologic investigation of carcinoma of the larynx in the 
present group revealed a high incidence of widespread 
metastases in impalpable nodes* homolateral to the primary 
lesion in the extrinsic, the subglottic or the endolaryngeal 
areas. Such wide scattering of nodes would explain lateral 
neck “recurrences” after laryngectomy. When such nodes 
become clinically evident following laryngeal surgery, the 
low position and size of such nodes often increase the likeli- 
hood of failure of secondary neck dissections. 


After irradiation of the neck, wide scattering of positive 
impalpable nodes would explain “recurrences” at the border, 
or outside of the irradiated field. In two patients who had 
previously received radiotherapy, the surgical findings sup- 
ported this suggestion. It becomes much more difficult, if 
not impossible, as impalpable nodes increase the size of the 
field, for radiotherapy to sterilize the tumor adequately. 


The high incidence of impalpable nodes has been related 
to surgical failure by several authors,’:****:****-77*** whose 
evidence indicates that demonstrably invaded impalpable 
nodes may explain the great majority of failures of simple 
laryngectomy. In the writer’s experience, metastases in 
impalpable nodes in four of 13 (31 per cent) specimens of 
endolaryngeal carcinoma were not surprising, if one ap- 
preciates that the lymphatic supply is rich immediately above 
the cord. Carcinoma rarely metastasizes from a mobile true 
cord, but in fixation of the cord due to invasion of muscle, 
infiltration into the muscular lymphatics may lead to lateral 
cervical nodal metastases. 


Pietrantoni, et al.,** reported a high incidence of metas- 
tases from vestibular carcinoma in impalpable nodes, but 
they gave no exact figures. In their classification, vestibular 
carcinoma may include those involving the arytenoid. Since 
the incidence of metastasis is unusually high when the aryte- 
noid is involved, from their data it is difficult to determine 
the exact incidence of metastatic carcinoma from the false 
cord and the ventricular areas. The demonstration of posi- 
tive impalpable nodes in one-half of the number of sub- 








* The discussion of impalpable nodal metastases is restricted to instances 
in which clinical examination of the neck was negative for nodes as 
described under Classification. 
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glottic and extrinsic carcinomas in the writer’s series cor- 
relates well with the figures of 46 per cent and 58 per cent 
respectively reported by Pietrantoni, et al.” 


Pietrantoni and his collaborators,** and Bocca’ have re- 
lated the high incidence of cancer in impalpable nodes demon- 
strated after elective neck dissection to eventual surgical 
success. Pietrantoni’s group” reported a 63 per cent five 
year survival for patients treated by prophylactic or elective 
neck dissections with laryngectomy for vestibular carcinoma 
and 25 per cent for laryngectomy alone. 


Bocca, who is a colleague of Pietrantoni, similarly reports 
65 per cent five year survival for patients whose vestibular 
cancer was treated by prophylactic neck dissection with 
laryngectomy, and 25 per cent by therapeutic neck dissection. 
The clinical reports by Sylvester-Begnis*®® and Del Sel** also 
suggest that better results are to be expected with one-stage 
radical surgery than by withholding neck dissection until 
nodes have been demonstrated, or by irradiation of nodes 
that are already palpable. 


There was a high degree of correlation between positive 
prelaryngeal nodes and lateral cervical metastases from sub- 
glottic and endolaryngeal tumors in the author’s series, (five 
of five). Rouviere’s®*®® study of the lymphatics of the larynx 
and neck would lead one to anticipate progressive spread 
from the endolaryngeal area to the prelaryngeal node, and 
then to the deep cervical area; however, since the prelaryn- 
geal metastases were microscopic or small, and those in the 
lateral cervical lymphatics were equally small or larger 
and widely dispersed, they may have occurred as essentially 
multiple lymphatic emboli. 


It is important to determine whether this high degree of 
correlation between positive prelaryngeal nodes and deep 
cervical nodes will be found in a larger series of observations. 
It is of interest to note that prelaryngeal nodal metastasis has 
not been found with extrinsic carcinoma of the larynx, al- 
though deep cervical metastases are common. Apparently, 
lymphatic spread from sites superior to the true cord does 
not involve the inferiorly directed lymphatic channels which 
are efferent from the true cord. 
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The observation that impalpable metastases were pre- 
dominantly homolateral to the primary lesion correlates well 
with the infrequency of contralateral or crossed nodal 
metastases noted. The incidence of crossed nodal metastasis 
in the present group was low, (none for endolaryngeal, one 
of 10 for subglottic and two of 20 for extrinsic cancer) 
too low to justify bilateral elective neck dissection with 
laryngectomy for unilateral carcinoma. 


Palpable adenopathy has become generally accepted as an 
absolute indication for radical neck dissection with laryngect- 
omy for all types of advanced laryngeal carcinoma.”:**:****-"*"* 
768° Multiple impalpable nodes have almost invariably been 
found in association with palpable nodes, while direct exten- 
sion from larger nodal metastases may involve the great 
vessels of the neck. A palpable metastasis, therefore, may 
determine the prognosis rather than the primary site and 
local extension of the lesion. 


An important relationship exists between endolaryngeal 
lesions and the likelihood of involvement of the cartilages of 
the larynx and the pre-epiglottic space. With invasion of 
these structures nodal metastases are frequent, while in the 
absence of this invasion nodal metastases are much less 
likely. In the writer’s series of endolaryngeal carcinoma, in 
six of seven (86 per cent), invasion of the thyroid cartilage 
was associated with positive lateral cervical findings. 


Similarly in four of five (80 per cent), involvement of the 
pre-epiglottic space was associated with positive lateral cervi- 
cal findings. By contrast, in the absence of invasion of the 
thyroid cartilage, positive cervical nodes were found in three 
of 11 specimens (27 per cent), and in the absence of invasion 
of the pre-epiglottic space, positive nodes were found in 
five of 14 specimens (38 per cent). 


Broyles’ attributes the frequency of invasion of the an- 
terior thyroid cartilage to the intimate relationship between 
the cartilage and the tendon of the anterior commissure. 
Absence of this intimate relationship lateral to this tendon 
may explain why direct extension of cancer through the lat- 
eral lamina of the thyroid cartilage has not been observed. 
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The tendon of the anterior commissure is a band of fibrous 
tissue, measuring about one mm. in width and 10 mm. in 
length, located in the midline on the posterior aspect of the 
anterior thyroid cartilage, whose lymphatics and blood vessels 
enter the perichondrium of the thyroid cartilage. 


The correlation noted between nodal metastases and in- 
vasion of cancer into the thyroid cartilage and pre-epiglottic 
space in endolaryngeal carcinoma was not found in subglottic 
and certain extrinsic cancers. An explanation may be based 
upon anatomical considerations. In subglottic carcinoma, the 
tumor arises laterally beneath the true cord and reaches the 
anterior commissure tendon area relatively late in its evolu- 
tion. In pyriform sinus carcinoma, extension occurs around 
the lateral lamina long before approaching the anterior thy- 
roid cartilage. 


The pre-epiglottic space is in intimate anatomic relation- 
ship with epiglottic, aryepiglottic and endolaryngeal cancers, 
whereas this space is distantly related to pyriform sinus and 
subglottic cancers. Invasion of the pre-epiglottic space occurs 
relatively early from the first three sites and may occur 
relatively late in the latter two areas. 


In spite of the readily adduced explanations from anatomical 
considerations for extension of laryngeal cancer to the thyroid 
cartilage and the pre-epiglottic space, it is important to deter- 
mine whether these relationships will be borne out by a larger 
experience because of the prognostic significance of such 
extensions. 


The thyroid gland and the ribbon muscles are in close rela- 
tionship to the thyroid and cricoid cartilages and the pre- 
epiglottic space, and may become involved with or without 
invasion of the thyroid cartilage, the pre-epiglottic space or 
the prelaryngeal node. These observations may explain many 
surgical failures, expecially those of narrow field procedures. 


Since involvement of the thyroid gland was demonstrated 
in about 10 per cent of the writer’s series, neck dissection 
should include en bloc removal of the lateral lobe and isthmus. 
In four instances, the thyroid capsule was invaded by direct 
extension, and in two instances lymphatic tumor emboli were 
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found on microscopic examination. In addition, the para- 
tracheal nodes, demonstrably involved in two instances, were 
readily removed only in conjunction with the adjacent thyroid 
gland. 


Invasion of the sternohyoid and sternothyroid muscles has 
also been demonstrated through the anterior thyroid cartilage 
in endolaryngeal carcinoma (once), through the cricothyroid 
membrane in subglottic carcinoma (twice) and through the 
hyo-epiglottic ligament in epiglottic carcinoma (twice). 


The results discussed above provide sume explanation for 
the shortcomings of limited surgical procedures in cancer of 
the larynx. Evidence has been presented which indicates that 
more extensive radical surgery should materially improve the 
outlook for cancer of the larynx. 


SUMMARY. 


1. A pathologic study of 59 surgical specimens removed 
from laryngectomy and elective or therapeutic radical neck 
dissections for carcinoma of the larynx has been presented. 


2. Fifty-five tumors (93 per cent) were characterized by 
ulceration, fungation and deep infiltration; three were 
exophytic, papillary structures and infiltration was minimal. 
Fifty-six tumors (95 per cent) were of the squamous cell va- 
riety and three were adenocarcinomas. 


3. Observations of characteristic features of the local 
disease were presented according to the classification of 
endolaryngeal, subglottic and extrinsic carcinoma. 

In 18 endolaryngeal carcinomas, the following features were 
noted : 


1. The tumor of the true cord was localized to its anterior 
half for some time, and slowly invaded the false cord 
and ventricle, anteriorly and superiorly. 


© 


. Fixation of the cord was due to infiltration by cancer 
of the intrinsic muscles, and was not due to invasion of 
the arytenoid cartilage. 


“ 


Carcinoma as lymphatic emboli was occasionally ob- 
served in the deep local tissue. 
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Invasion of the anterior thyroid cartilage was commonly 
demonstrated (seven of 18). Primary invasion of 
the lateral lamina of the thyroid and the cricoid carti- 
lages was not observed. 


. Infiltration of the pre-epiglottic space was observed in 


five instances. Frequently, invasion of this space and of 
the thyroid cartilage was found in the same specimen 
(four of 18). 


. Involvement of the immediate extralaryngeal soft tissue 


structures is frequent. 


a. Occult metastases to the prelaryngeal node were in- 
frequently demonstrated (twice). 


b. Invasion of the thyroid gland occurred twice, and 
in two instances positive paratracheal nodes were 
in close apposition to the gland. 


c. Infiltration of the sternohyoid and sternothyroid 
muscles was found once. 


In 13 subglottic carcinomas the following features were 
noted: 


i. 


%© 


+. 
~T 


The tumor remained localized beneath the true cord and 
was frequently unilateral. The center or origin was 0.6 
to 1.0 cm. beneath the cord, often the advancing margins 
of the tumor were submucosal; infiltration of the supra- 
glottic area was infrequent. 


. Invasion through the cricothyroid membrane was ob- 


served (three of 13). 


. Fixation of the vocal cord was due to tumor infiltration 


of the intrinsic muscles and not to invasion of the 
arytenoid cartilage. 


. Lymphatic and perineural lymphatic invasion was fre- 


quently observed in the deeper subglottic tissues. 


. Destruction of the anterior thyroid cartilage was unusual 
(once), and erosion of its lateral lamina was not demon- 
strated. The cricoid cartilage was seldom invaded hy 
cancer (once). 
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. Invasion of the pre-epiglottic space was not demon- 


strated. 


Involvement of immediate extralaryngeal soft tissue 
structures was frequent. 


a. Occult metastases to the prelaryngeal node was not 
infrequently found (three of 13). 
b. Invasion of the thyroid gland was observed twice. 


c. Infiltration of the sternohyoid and sternothyroid 
muscle was observed twice. 


In 28 extrinsic carcinomas, the following features were 
noted: 


q. 


SY 


6. 


The primary tumor rapidly and deeply infiltrated the 
local area and spread laterally toward the lateral cervical 
lymphatics. 


. Invasion of the endolarynx occurred frequently by the 


direct “retrograde” submucosal route, but subglottic in- 
vasion was rare. 


. Fixation of the cord, if present, was due to tumor about 


the perichondrium of the arytenoid cartilage and secon- 
dary invasion of the intrinsic muscles. Twice, the aryte- 
noid cartilage was directly infiltrated. 


. Submucosal and deep lymphatic tumor invasion was in- 


variably demonstrated in the local lesion. 


. Involvement of the pre-epiglottic space occurred very 


frequently with aryepiglottic fold and epiglottic cancers 
(11 of 12) and infrequently with pyriform sinus cancers 
(two of 16). 


Invasion of the anterior thyroid cartilage was not ob- 
served, and only once was its lateral lamina invaded. 


Involvement of immediate extralaryngeal soft tissue 
structure is frequent. 


a. Metastases were never demonstrated in the pre- 
laryngeal node. 


b. The superior lobe of the thyroid was invaded twice. 
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c. Twice in epiglottic carcinoma, there was infiltration 
of the sternohyoid and sternothyroid muscles. This 
was not found in other extrinsic cancers. 


4. The tumors were grouped according to presence or ab- 
sence of palpable nodes. The following characteristics were 
noted for the impalpable group: 


1. Impalpable nodes which contained carcinoma were homo- 
laterally demonstrated in four of 13 endolaryngeal 
carcinomas (31 per cent), in six of 12 subglottic carci- 
nomas (50 per cent), and eight of 14 extrinsic carcinomas 
(57 per cent). 


2. In all three primary lesions, carcinoma in impalpable 
nodes was demonstrated in all triangles in the neck, 
except in the submental area. These nodes were equally 
distributed, and widely dispersed in the lateral neck. 


3. Such positive impalpable nodes often measured 0.5 to 1.3 
cm. in their longest axes. 


The characteristics of the palpable node group are: 


1. Palpable nodal metastases were demonstrated in five of 
18 endolaryngeal cancers, one of 13 subglottic cancers 
and 14 of 28 extrinsic cancers. 


2. Multiple positive nodes were invariably demonstrated in 
association with the main palpable node. 


5. Crossed metastases have not been found in any of the 
endolaryngeal carcinomas but were found in one of 10 uni- 
lateral subglottic carcinomas, and in two of 20 unilateral 
extrinsic carcinomas (10 per cent). 


6. Correlation between the invasion of cancer into the im- 
mediate extralaryngeal structures, the prelaryngeal node, the 
thyroid cartilage, the pre-epiglottic space and lateral cervical 
nodal metastases revealed the following: 


1. In every instance of endolaryngeal and _ subglottic 
carcinoma, when the prelaryngeal node was microscopi- 
cally positive, cancer was demonstrated in the lateral deep 
cervical nodes (five of five). 
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In endolaryngeal carcinoma, invasion of the thyroid 
cartilage and of the pre-epiglottic space was usually as- 
sociated with demonstrable cancer in the deep cervical 
lymphatics (six of seven or 86 per cent, and four of five 
or 80 per cent respectively). In the absence of invasion, 
there was a lower incidence of positive nodes (three of 
11 without cartilage invasion and five of 13 in the ab- 
sence of pre-epiglottic space invasion), with a corre- 
sponding higher incidence of negative nodal findings. 
In subglottic and extrinsic cancers, invasion of the thy- 
roid cartilage was rarely observed. 


In epiglottic and aryepiglottic fold carcinoma, involve- 
ment of the pre-epiglottic space was invariable (11 of 
12), and was associated with a significant incidence of 
positive nodes (seven of 11) in the lateral neck. Ab- 
sence of invasion of the pre-epiglottic space was rare 
(one of 12), and in this instance positive nodes were 
not found. 


The following observations on the thyroid gland and the 


ribbon muscles were noted: 


1. 


%© 


Invasion of the thyroid gland was encountered in six 
of the 59 specimens (10 per cent). Carcinoma has been 
demonstrated in the isthmus, lateral lobe, and superior 
lobe, either as lymphatic emboli within the gland or as 
invasion of its capsule. Positive paratracheal nodes 
have been found in immediate apposition to the capsule 
of the gland. 


. Invasion of the sternohyoid and sternothyroid muscles 


was demonstrated in five of 59 laryngeal cancers and can 
occur through the anterior hyoepiglottic ligament, 
through an eroded thyroid cartilage, or through the 
cricothyroid membrane. 


. Invasion of cancer in these structures, the thyroid gland 


and the ribbon muscles, has been occasionally demon- 
strated independent of involvement of the thyroid carti- 
lage, the pre-epiglottic space and the prelaryngeal node. 
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CONCLUSIONS. 


1. A study of the three primary types of laryngeal carci- 
noma revealed characteristic differences of local spread and 
invasion. The location of the primary tumor was the determin- 
ing factor as to frequency of invasion of the prelaryngeal 
node, the pre-epiglottic space, and the thyroid cartilage. 


2. Differences existed between the site of origin and the 
incidence of impalpable metastases. A high incidence of 
metastases was demonstrated in impalpable nodes from 
extrinsic, subglottic and endolaryngeal carcinomas (57 per 
cent, 50 per cent and 31 per cent respectively). Impalpable 
metastases observed in the lateral deep cervical nodes were 
nearly always homolateral and rarely contralateral to the pri- 
mary lesion; therefore, initial accurate clinical classification 
of the primary lesion is extremely important. 


8. In endolaryngeal and subglottic carcinoma, there was a 
high degree of correlation between involvement of the pre- 
laryngeal and deep cervical nodes. 


4. In endolaryngeal carcinoma, there was good correlation 
between invasion of the thy.oid cartilage and pre-epiglottic 
space and cancer in the cervical nodes. Absence of invasion of 
these structures does not rule out the possibility of invasion 
of lateral cervical lymphatics. 


5. In epiglottic and aryepiglottic fold cancer, invasion of 
the pre-epiglottic space almost invariably occurred and was 
associated with a high incidence of carcinoma in the cervical 
nodes. 


6. In endolaryngeal, subglottic, epiglottic and aryepiglottic 
fold cancers, the demonstration of tumor invasion in the 
prelaryngeal nodes, in the thyroid cartilage, or in the pre- 
epiglottic space are important prognostic findings. 


7. Involvement of the thyroid gland and of the sternohyoid 
and sternothyroid muscles occurred often enough to be con- 
sidered a likely metastatic feature of cancer of the larynx. 


8. The results of this study on specimens removed from 
laryngectomy and neck dissection on a consecutive group of 
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operable laryngeal carcinomas, which support the above con- 
clusions, seem to warrant the following surgical considera- 
tions: 


a. Only wide field laryngectomy will encompass the local 
laryngeal lesion. This surgery should include not only 
the hyoid bone, the first tracheal ring, all ribbon muscles 
from the hyoid to the sternum, and tissue lateral to the 
anterior border of the sternocleidomastoid muscle, but 
should also include the isthmus and lateral lobe of the 
thyroid on the side of the lesion. The infrequency of in- 
vasion of the thyroid gland or the ribbon muscles does 
not constitute a reason for preserving these structures. 


b. Therapeutic neck dissection with laryngectomy is manda- 
tory, but often multiple nodal involvement is demonstrat- 
ed, and these nodes may determine the prognosis rather 
than the primary lesion. 


c. The incidence of impalpable metastases from endolaryn- 
geal, subglottic and extrinsic cancers is sufficiently high 
to justify en bloc elective unilateral or bilateral neck 
dissection with laryngectomy. 


d. Secondary neck dissection must be strongly considered 
in a specific situation. If pathologic examination of the 
specimen from simple laryngectomy reveals metastasis 
in a prelaryngeal node invasion of the thyroid cartilage 
or the pre-epiglottic space, there is likelihood of further 
spread to the lateral neck. 


e. Because of the low incidence of crossed nodal metastasis, 
bilateral elective neck dissection appears to be contrain- 
dicated in every instance of unilateral carcinoma of the 
larynx. 
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MICRO-CHEMICAL STUDIES ON NORMAL CERUMEN.?} 
I. THE LIPID AND PROTEIN CONTENT OF NORMAL 
CERUMEN AS AFFECTED BY AGE AND SEX. 
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The chemical composition of cerumen is of interest to otol- 
ogists, particularly in connection with infections of the exter- 
nal ear. A search of the literature on the subject, however, 
produced very little information. Most of the work re- 
ported'** was performed on pooled samples, a procedure made 
necessary because of the small quantity of cerumen that could 
be obtained from each subject. With micro-techniques it is now 
possible to analyze samples as small as 0.2 to 0.3 mg.‘ It is 
the purpose of this paper to report modifications of these 
micro-techniques for the study of individual samples of ceru- 
men in order to obtain a clearer picture of their clinical com- 
position. The lipid, protein, and non-lipid non-protein content 
of normal cerumen from subjects of various ages and of both 
sexes are presented here in order to ascertain whether a rela- 
tionship between age and sex and these constituents exists. 


MATERIAL AND METHODS. 


One hundred and twenty individual samples of cerumen 
were removed with a curette from the ear canals of clinically 
normal subjects and preserved in a deep freeze until time of 
analysis. 


The samples were weighed in the following manner: Paper 
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cleansing tissue which had previously been extracted with re- 
distilled ethanol was cut into approximately 1/3 to 1/2 cm. 
squares and weighed on a quartz fiber micro balance; 200 to 
600 micrograms of the samples were smeared onto the center 
of the tissue and wrapped tightly in order to prevent any un- 
dissolved particles escaping into the solvent during the extrac- 
tion of the lipid. The wrapped wax was then dried under 
vacuum for 30 minutes and weighed to obtain the dry weight. 


Total lipids were estimated by the loss in weight after ex- 
traction with redistilled ethanol. After three extractions the 
residue remaining in the tissue was dried and weighed again, 
the loss in weight being taken to represent the amount of the 
total lipids. The protein content was measured on the resi- 
due left after lipid extraction using a colorimetric method.* 


The alcoholic extract was taken to represent the total lipid 
despite the fact that a portion of the free amino acids was 
usually extracted along with it. Analysis for amino acids, 
however, showed that the extracts contain only 2.0 to 3.5 per 
cent amino acids. 


RESULTS AND DISCUSSION. 


Tables 1 and 2 illustrate examples of results obtained in 
analyses for total lipids in pooled and individual samples. 


Data for the 120 individual samples classified according to 
age and sex are presented in Table 3. The results show no 
significant difference in lipid and protein constituents between 
the two age groups of children nor is there any indicated be- 
tween the sexes. When data for the adults and children are 
compared, the children are found to have slightly higher lipid 
and lower protein values, but the difference is not statistically 
significant. Among the adults there is little variation in lipid 
or protein content in relation to either age or sex. Good con- 
sistency is shown in both fractions. 


There is marked individual variation among the samples of 
the same age group as shown by the values of standard er- 
rors (see Table 3). The results varied with different samples. 
In some cases a precision of better than 1 to 2 per cent was 
obtained whereas in others the range extended to 10 to 15 
per cent. The non-uniformity of a considerable number of 
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the samples is one of the most difficult problems and may be 
a result of the fact that ear wax is a very heterogenous mix- 
ture. Mixing the samples before weighing helps somewhat, 
but still it is very difficult to obtain uniform samples; there- 
fore when the size of the sample permitted, as many as five 
or six determinations were performed an’. the average taken. 
Wheatley® in his study of sebum-like materials of human or- 
igin made similar observations regarding cerumen samples. 


The nature of the non-lipid non-protein fraction is not yet 
determined. One possibility is that the unsaturated compon- 
ents of the lipid, on standing in the ear canal, may undergo 
polymerization, oxidation, or both, thus rendering them unex- 
tractable by solvents and lowering the lipid content. The non- 
lipid non-protein fraction may possibly be used to indicate the 
degree of freshness of the sample. 


The relatively high lipid findings in children disagrees with 
the widely accepted fact’ that the amount of fat secreted onto 
the surface is less in childhood, rises rapidly with the onset 
of puberty and then levels off to stationary adult values there- 
after. The distribution of apocrine and sebaceous glands in 
the skin lining the ear canal differs from that of skin of the 
other parts of the body and may partially explain the varia- 
tions in our findings. 


Of significance is the tendency for ear wax to be retained 
in the ear canals of adults over long periods of time. This 
occurs less frequently in children. Since the cerumen col- 
lected for this study was taken as it occurred in the external 
ear canal, skin debris, hair follicles and some foreign material 
were found. These non-secretory substances when present in 
appreciable amount would influence the percentage of the 
components. 


No definite conclusions have been reached with regard to 
the effect of age and sex on the fat content of the skin of the 
adults. Emanuel,‘ Kvorning,’ and Kirk’® have indicated that 
in women there is a significant drop in sebaceous secretion in 
the older age groups whereas in men no change is observed. 
A similar trend in the fat content of human hair is demon- 
strated by Nicolaides and Rothman." Iversen, Videback and 
Kirk,’? however, reported that no significant correlation was 
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noted between age and sex and casual lipid levels on the fore- 
head and on the back of the hand. Our data in the ear canal 
seem to agree with the findings of Iversen, et al. 


Methods are now being sought to collect freshly secreted 
samples in an effort to circumvent contaminations and changes 
in cerumen which may occur from prolonged stay in the ear 
canal. 


SUMMARY. 


1. With the use of micro-techniques modified for this study, 
a total of 120 individual samples of cerumen were analyzed for 
lipid and protein content. 


2. The results analyzed according to sex and age indicate 
that children have slightly higher lipid and lower protein con- 
tent than the adults but this difference is not statistically 
significant. 


3. Among adults there is little variation in lipid or protein 
content according to age. 


4. There is no significant difference according to sex in 
either children or adults. 
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THE DR. CHARLES BRAMMAN MEDING AWARD. 


On the evening of October 28, 1955, The Harlem Eye and 
Ear Hospital bestowed upon Dr. Franz Altmann the Dr. 
Charles Bramman Meding Award. 


This award is granted annually to the person judged to 
have made an important contribution for the advancement of 
Otolaryngology and/or Ophthalmology. 


Dr. Altmann’s film, “Embryology of the Ear,’ was con- 
sidered an outstanding achievement. It was shown at the 


hospital auditorium coincident with the presentation of the 
award. 











THE MANAGEMENT OF SOFT TISSUES IN 
TEMPORAL BONE SURGERY.* 


KENNETH MCASKILE, M.D., 
Toronto, Canada. 
“The craftsman there, the smith with that metal of his, with 
these tools, with these cunning methods—how little of all he 


does is properly his work. All past inventive men work there 
with him; as indeed with all of us in all things.” 





Temporal bone surgery has reached a high state of per- 
fection in recent years. This has largely been due to improved 
techniques, better illumination and magnification, the electri- 
cally driven high speed drill and the antibiotics. With ever 
increasing knowledge of the physiology and the pathology of 
the ear, otologists today are striving to maintain or improve 
the function of the diseased ear as well as to eradicate the 
pathology. 


To accomplish this it is necessary to preserve the essential 
functioning anatomy of the middle ear, and by various plastic 
procedures reconstruct the available tissue in such a man- 
ner that the health and function of the ear will be maintained. 
Many of cur failures are the result of improper management 
of the soft tissues rather than the result of inadequate 
surgery. 

Throughout the past nine years, the essential details of 
soft tissue management have been of special interest to me. 
This has included competent instruction, witnessing the surgi- 
cal treatment in skilled hands, many trials and errors on the 
cadaver and personal experience with 1,500 cases. The diffi- 
culties and failures have all been carefully assessed and cer- 
tain principles have been accepted as those most likely to 
bring a successful clinical result. It is indeed the attention 
to detail and the respect for the function of the various struc- 
tures that will make this possible. 





* Submitted as Candidate’s Thesis to the American Laryngological, Rhi- 
nological, and Otolaryngological Society, Inc, Jan., 1955. 
Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication February 1, 1955. 
- 
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To say that many new ideas are involved would be incor- 
rect, for this is not a primary research problem. The litera- 
ture and many distinguished authors are quoted, but the sur- 
gical technique advised and discussed is that which I use per- 
sonally, and the results have been assessed solely on this ma- 
terial. The tissues to be considered are the skin, subcutane- 
ous tissue, muscle, perichondrium, cartilage, periosteum, end- 
osteum, dura and facial nerve. 


Utmost care must be exercised to avoid unnecessary trauma 
to the tissue during surgery. Trauma can be minimized by 
1. Gentle handling of all tissues. 
2. Adequate illumination and exposure. 
3. Proper magnification. 
. Maintenance of a dry surgical field. 
. Intimate knowledge of the anatomy. 
. Sharp surgical instruments. 


on 


> 


In all temporal bone surgery, preparation of the surgical 
field is an important factor, and especially so in surgical pro- 
cedures which are performed for non-infective pathology, 
such as the fenestration operation for otosclerosis and the 
destruction of the membranous labyrinth in Meniere’s dis- 
ease. 


The night before surgery the hair is shaved for one inch 
around the ear. The ear and surrounding skin are carefully 
cleansed with Vel, then washed with alcohol; 1/1000 tincture 
of Zephiran is instilled into the external canal and the shaved 
area is painted with the same solution. The entire area is 
covered with a sterile mastoid dressing. With the exception 
of shaving, this procedure is repeated on the operating table. 


The use of adequate amounts of a suitable antibiotic pre- 
operatively and postoperatively does much to reduce tissue 
reaction. In infective surgery the proper antibiotic can be 
selected by bacteriological sensitivity tests. In non-infective 
surgery the antibiotic of choice is penicillin. It is necessary, 
however, to determine if the patient has any drug idiosyn- 
crasies. This can frequently be ascertained by a careful 
history. 
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SIMPLE MASTOIDECTOMY. 


In 1928 Lempert? advocated the endaural approach for the 
simple mastoidectomy. Since that time many articles have 
been written, praising and condemning the endaural simple 
mastoidectomy. For the following reasons I feel the post- 
auricular approach is still the method of choice: 


1. More direct access to the mastoid cells. 


2. The auricular cartilage is not exposed to the virulent 
infection which is usually present, and the development of a 
perichondritis is less likely. 


3. Recurrent mastoiditis following the endaural incision 
may cause a bulging into the external canal making examina- 
tion of the tympanic membrane nearly impossible. It is then 
difficult to differentiate between an external otitis, furunculo- 
sis or a recurrent mastoiditis. 


The post-auricular incision is made a quarter of an inch 
posterior to the attachment of the auricle to the head, through 
the skin and soft tissue down to the bone. The temporal 
muscle must be avoided at the upper end of the incision. The 


skin and periosteum are then elevated anteriorly and poste- 
riorly. 


Using sharp dissection with scissors, part of the attach- 
ment of the sternocleidomastoid muscle to the mastoid process 
is removed. In elevating the skin and periosteum anteriorly, 
damage to the tissues of the external canal must be avoided 
or atresia of the canal may result. Bleeding from the soft 
tissue is then controlled either by tieing the vessels, or with 
electro-coagulation. 


If coagulation is used, particularly near the skin surface, 
it must be minimal or undue damage to the tissue will result. 
A post-auricular retractor is inserted and opened carefully. 
Following complete exenteration of the diseased cells, all loose 
bone chips are removed. The post-auricular retractor is re- 
moved, and again bone fragments are searched for on the soft 
tissue and removed. 


The usual procedure is to suture the upper two-thirds of 
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the post-auricular incision and insert a rubber drain into the 
lower end. In 1906 Reik*® allowed the mastoid cavity to fill 
completely with blood clot and then sutured the entire inci- 
sion. Failures were frequent because of recurrent infections. 
Florey and Florey‘ introduced perfusion of the cavity with 
penicillin solution. Reading® advised allowing a clot to fill 
the cavity, then suturing completely. 


Cawthorne® states that during the past 12 years he has 
stitched up the post-aural wound without any artificial drain, 
and every case has dried up quickly with early healing of the 
tympanic membrane and return to normal hearing. Recurrent 
infection is controlled by the use of the proper antibiotics 
given systemically. The external canal is packed completely 
with a strip of gauze ribbon soaked in alcohol. By this method 
there is rapid healing of the post-auricular incision and cessa- 
tion of discharge from the tympanic membrane. 


Reading® states, “The more complete the opening of the 
cells and removal of the endosteum has been, particularly in 
the region of the aditus, and the less the postoperative clot 
has been interfered with by drains or irrigation, the greater 
the chance of obtaining complete obliteration of the cavity 
down to the level of the aditus.” This method should prevent 
recurrent mastoiditis, which is stated to be about 10 per cent 
of all operated cases of acute mastoiditis. 


During the last two years I have used the complete closure 
method on six simple mastoidectomies with healing of the 
post-auricular incisions by primary intention and with rapid 
healing of the tympanic perforations. The same post-auricular 
incision followed by complete closure has also been used in 
12 cases of destruction of the labyrinth for labyrinthine hy- 
drops, and in nine cases of decompression of the facial nerve 
in Bell’s palsy, and all have healed by primary intention. 


SURGERY OF THE CHRONICALLY DISCHARGING EAR. 


Under this heading will be included the complete radical 
mastoidectomy and the modified radical mastoidectomy. The 
object of this surgery is: 


1. To remove the pathology and to prevent any progression 
of the disease which might endanger the patient’s life. 
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2. To preserve or improve the hearing. 
8. To obtain a dry ear. 


4. To obtain a cavity which is entirely lined by squamous 
epithelium, which has no hidden recesses and which is easily 
visible through an enlarged meatal opening. 


The type of operation performed will depend upon the 
pathology, the hearing, and the presence of complications or 
threatened complications. Day’ states, “make the operation 
fit the patient. Do not make the patient fit the operation.” 


The conservative type of radical mastoid surgery associ- 
ated with such men as Jansen, Corner, Barany, Heath, Bondy, 
Siebenmann, Ballenger, Richards, Dench and Blackwell did 
not become popular with otologists until after 1938, when 
Lempert* reported his endaural approach. Since then numer- 
ous articles have appeared on this subject indicating the value 
of conservative operations and the needless destruction of 
function by more radical procedures. 


Failure to achieve the objective stated above by competent 
otologists is more frequently due to faulty handling of the 
soft tissues than to inadequate bone surgery. Competence in 
bone surgery can be acquired by laboratory exercises on the 
cadaver ; however, competence in soft tissue management can 
be acquired only by practicing on the cadaver, observing the 
procedure in skilled hands and then conscientiously attempt- 
ing to accomplish what has been observed. 


It is only by diligently following these operated cases over 
an extended period of time that one is able to observe what 
eventually happens to the skin graft that was used, the per- 
foration in the tympanic membrane, the tympanomeatal flap 
and the meatal opening. These things cannot be learned from 
the cadaver. 


Unfortunately the resident surgeons in otolaryngology are 
more interested in the surgical techniques carried out in the 
operating room than in the postoperative care in the follow-up 
clinics. This may be due to the relatively short length of 
time available to them during their training in the hospital. 
In my experience, residents who have gone into practice from 
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our training course have had their chief concern from soft 
tissue complications such as stenosed meatuses and granula- 
tions under the conchal margin, rather than from improper 
bone surgery. By observing the end results, one is able to 
correct mistakes made on the operating table and during the 
early post-operative treatment. 


THE INCISION. 


The essential of a satisfactory incision is that it should 
provide the most direct approach to the disease process. This 
is accomplished by a post-auricular incision in the simple 
mastoidectomy. In the majority of chronic discharging ears 
the pathology is primarily located in the middle ear, the attic 
and the mastoid antrum, and is best approached by the end- 
aural route. Many competent otologists still prefer to use the 
post-auricular route, claiming that they can accomplish the 
same results with the same ease as otologists using the end- 
aural approach. 


The direct accessibility and good visibility of the endaural 
approach enable the operator to examine both the anatomy 
and the changes produced by disease in a minute fashion, 
and to apply the most refined technique in handling the struc- 
tures. As a result it is possible to preserve the function of 
the auditory organ, which is a pronounced feature of the 
technique.® 


In certain cases where complications are present or antici- 
pated, or where there is a particularly large cellular develop- 
ment of the tip or retrosinus area, the endaural incision can 
be combined with a post-auricular incision. At the comple- 
tion of the operation the post-auricular incision is closed com- 
pletely and the post-operative treatment is carried out through 
the endaural incision. 


TECHNIQUE. 


The operative site is prepared as described previously. In 
addition the left thigh is prepared the day previous to the 
operation, in case a skin graft is required. This assures a 
sterile donor area and saves considerable time and confusion 
during the actual operation. 











MC ASKILE: TEMPORAL BONE SURGERY. 941 


ANAESTHESIA. 


General anaesthesia is used exclusively for suppurative tem- 
poral bone surgery, unless definitely contraindicated. An 
endotracheal tube is employed in a closed system, which per- 
mits the use of electro-coagulation without danger. 


PREPARATION AND DRAPING. 


The sterile dressing is removed and the operative site is 
again scrubbed with a solution of Vel. The excess solution is 
removed from the external canal by suction and tincture of 





Fig. 1. Photograph demonstrating a sterile method for fixation of the 
head in temporal bone surgery. A strip of two inch adhesive is placed over 
a sterile towel, passing just above the ear and fastened securely to each 
side of the operating table. 


Zephiran instilled. The ear and surrounding area are then 
painted with 1/1000 tincture of Zephiran. 


The positioning and fixing of the head is of utmost im- 
portance and should always be done by the operating surgeon. 
Improper position of the head makes the surgical procedure 
unnecessarily difficult and dangerous. If the surgeon uses 
the same position of the head for all surgical procedures on 
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the temporal bone, it facilitates the recognition of the surgical 
landmarks and makes illumination and magnification of the 
operative site much easier. 


Once the head is in proper position it can be maintained by 
the use of a two-inch strip of adhesive placed across a sterile 
towel just superior to the ear, and fastened to each side of 
the operating table. The sterile towel is then folded back over 
the adhesive, leaving a sterile field. The draping is completed 
by using three sterile towels placed in such a manner that 
the ear is centered in a small triangle. The patient is entirely 
covered with a large green sheet, leaving only the ear exposed. 





Fig. 2. Photograph demonstrating the sterile towel folded back over the 
adhesive, with the head firmly fixed in the proper position. 


THE ENDAURAL INCISION. 
A solution of saline and adrenalin is infiltrated carefully 
in the following regions to produce hemostasis: 
1. Anterior to the helix about 2 cms. superior to the exter- 
nal meatus, first under the skin and then down through the 
temporal muscle to the periosteum. 
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2. Post-auricularly at the level of the external canal one 
injection is made subcutaneously and then extended down to 
the periosteum. Using the same site of entrance the needle 
is then directed upwards and anteriorly towards the superior 
aspect of the external meatus and finally downwards and an- 
teriorly to the inferior aspect of the canal. 


3. The rim of the external canal is injected superiorly, 
inferiorly, anteriorly, and posteriorly. 


These injections are made gently, and at no time should 
the tissues be ballooned out, as this causes unnecessary 
trauma. 


Using a No. 15 Bard Parker blade, a superficial incision is 
made just deep enough to make a line immediately anterior 
to the helix extending from a point between the tragus and 
the anterior crus of the helix. The ear is grasped between 
the index finger and the thumb of the left hand and moved 
gently upwards and backwards. This maneuver is repeated 
several times to determine exactly the anterior border of the 
conchal cartilage which can be seen moving under the skin. 


With the ear held under slight tension upwards and back- 
wards, a curved incision is made down to the bone approx- 
imately 6 mm. deep to the margin of the conchal cartilage. 
This incision begins at the inferior wall of the external canal 
and extends upwards in a curved fashion and is carried for- 
ward just below the incisura for 4 mm. The blade is then 
rotated at a right angle, and a more superficial incision is 
carried out through the incisura along the line previously 
marked anterior to the helix. The incision is made more 
superficial in its upper part to avoid cutting into the tem- 
poralis muscle which would cause unnecessary bleeding. 


It is important, however, that the incision around the ex- 
ternal meatus should be down through the periosteum. Using 
an elevator, the fascia is stripped from the temporal muscle 
anteriorly and posteriorly, then the exposed muscle is freed 
on its under surface and pushed upwards. The skin and peri- 
osteum are elevated posteriorly and inferiorly over the mas- 
toid process. 


Using a curved Mayo’s scissor with the curve pointing 








944 MC ASKILE: TEMPORAL BONE SURGERY. 


forward, one blade is placed inside the membranous external 
canal, the point touching the anterior canal wall, while the 
point of the other blade is placed on the bony rim of the 
meatus. The upper part of the membranous canal is then cut 
open with a single cut. This procedure is then repeated in- 
feriorly to form the outer portion of the meatal flap. 


A Sullivan three-bladed self-retaining endaural retractor is 
placed in position, revealing the temporal muscle superiorly, 
Macewen’s triangle posteriorly, and the meatal flap anteriorly. 
The two lower blades of the retractor are opened gently until 





Fig. 3. Sullivan three-bladed self-retaining endaural retractor. The blade 
to suspend the temporal muscle can be adjusted independently of the other 
two blades. 


the desired exposure is obtained. The third blade is hooked 


under the temporal muscle which is pulled upwards to the 
desired level. 


It is rarely necessary to stop any bleeding during this pro- 
cedure, as it is controlled by the injections and the pressure of 
the endaural retractor. If any undue amount of bleeding 
occurs it can be easily controlled by a coagulating current; 
however, this should be used carefully to avoid devitalizing 
more tissue than is necessary. 


The same incision is used for the complete radical mastoid- 
ectomy, the modified radical mastoidectomy, and the fenestra- 
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tion operation. In the complete radical mastoidectomy the 
tympano-meatal flap is not required as such, but it can be 
removed when the decision is made to do the complete radical 
operation. This sometimes cannot be determined until a care- 
ful examination of the epitympanic space, the tympanic mem- 
brane and middle ear has been done, after the meatal flap 
has been laid back in the exenterated mastoid cavity. This 
serves three purposes: 


1. A greater number of modified operations can be done 
because a better evaluation of the pathology can be made at 
the end of the operation after all areas have been exposed 
and examined. 


2. If the complete radical is done the tympano-meatal flap 
can be saved in its entirely and used as a free skin graft. 


8. It gives the surgeon added skill and experience in the 
creation of the tympano-meatal flap, which has been one of 
the great advances in temporal bone surgery.”® 


After the endaural retractor has been placed in position 
and opened the desired amount to give adequate exposure, the 
tympano-meatal flap is created. To obtain better visibility of 
the external canal and the tympanic membrane the following 
two steps are important: the subcutaneous tissue from the 
outer portion of the membranous flap is removed with sharp 
scissors to eliminate the cerumen glands and hair follicles 
and reduce the bulk of the flap. The upper and lower incisions 
made previously with the scissors are extended a short dis- 
tance to give greater mobility and allow the outer part of the 
flap to be pushed posteriorly so the entire external canal and 
tympanic membrane can be visualized. 


Using a No. 15 Bard Parker blade, an incision is made at 
6 o’clock along the floor of the external canal, extending from 
a point approximately 4 mm. external to the tympanic mem- 
brane out to the previous incision made at the lower part 
of the canal. This incision must be made under direct vision, 
so the tympanic membrane will not be damaged. It should be 
done with a single cut directly down to the bone so a sharp, 
clean incision is obtained. 


The next incision is made at 3 o’clock on the anterior canal 
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wall, extending from a point approximately 3 mm. from the 
tympanic membrane, out to the edge of the bony portion of 
the canal, but not into the membranous canal. It is then 
curved upwards to join the upper incision at 12 o’clock. This 
incision is best made with a long handled, small curved knife. 


Great care must be exercised to avoid cutting into the mem- 
branous portion of the anterior canal wall, as it makes the 
elevation of the anterior portion of the flap very difficult. 
Cartilage would also be unnecessarily exposed and damage to 
the temporo-mandibular joint might result. 


The membranous flap is separated from the underlying 
bone, using a fine elevator with a slightly curved tip. The 
curved tip is directed towards the bone to prevent perforation 
or tearing of the flap. Two areas are usually difficult to sepa- 
rate, one along the tympano-mastoidal suture line and the 
other at the anterior meatal spine. The flap is elevated on 
either side of these areas and then, using sharp dissection with 
small straight scissors, the fibrous bands are cut as they are 
encountered, thus avoiding forceful dissection which could 
easily result in damage to the membranous flap. 


If the anterior meatal spine is large and projects into the 
canal, it should be removed with a 00 curette as soon as the 
skin is elevated over it to allow direct vision in elevating the 
remainder of the skin on the anterior canal wall. It will be 
noted that the flap is very thin anteriorly, but fortunately it 
can usually be elevated with little difficulty. The separation 
is continued down to the annulus posteriorly and superiorly. 
This can be determined by feeling the elevator slip over the 
edge of the annulus into the middle ear. 


The flap is thinned as much as possible, using a small curved 
scissors and a fine-toothed forcep. It is of great importance 
that no tension whatever be put on the flap while it is being 
thinned or it may be torn from its attachment at the annulus. 
Both sides of the flap must be kept in view to prevent per- 
forating, and only the tissue which is to be cut away is 
grasped with the toothed forceps. After the thinning is com- 
pleted the flap is placed against the anterior canal wall and 
held there by three separate pieces of paraffinized silk. Three 
things are accomplished by this: 
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1. The flap is heia anteriorly to give better exposure and 
allow direct attack on the bony canal. 


2. It prevents damage to the flap while the bone work is 
being performed. 


8. It keeps the flap free of bone particles. 


The flap is cut, elevated and packed forward at the begin- 
ning of the operation for the following reasons: 


1. It allows direct access to the attic or antrum. 


2. The posterior bony wall can be removed with greater 
speed and with less chance of damaging the membranous 
lining. 


8. Bleeding along the lines of incision will have stopped by 
the time the bone work has been completed. This is of par- 
ticular importance in the fenestration operation, where it is 
important to have no bleeding points after the fenestration 
has been made. 


THE RADICAL MASTOIDECTOMY. 


When it becomes obvious, because of the pathology pres- 
ent, that a cumplete radical mastoidectomy must be done, the 
meatal flap is removed in one piece as close to the tympanic 
membrane as possible. It is placed on a piece of gauze and 
kept moist until the bone surgery is completed. The tongue 
of skin remaining on the anterior and inferior wall of the 
canal is removed completely to allow thinning and lowering 
of the bony canal flush with the floor of the middle ear. 


The remnants of the tympanic membrane are removed. This 
may be used to put in the Eustachian orifice.’ Before proceed- 
ing with any surgery in the middle ear it is necessary to iden- 
tify the horizontal semicircular canal, the cochleariform proc- 
ess and the Fallopian canal. This can be accomplished by 
using a small elevator, a fine suction tip and good illumina- 
tion and magnification. The thickened muco-periosteum and 
granulation tissue is elevated over the horizontal canal in a 
posterior to anterior direction. 
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The facial nerve will be identified in its tympanic portion 
just anterior to the horizontal canal. It must be remembered, 
however, that in markedly diseased bones, particularly if 
cholesteatoma is present, the horizontal canal may be eroded 
and the facial nerve exposed, even with no history of vestib- 
ular disturbances or evidence of facial nerve involvement. 


Lempert," states, “In order to obtain a dry ear it is neces- 
sary to remove all pathological processes encountered, any one 
of which when not removed could perpetuate the middle ear 
discharge.” The thickened muco-periosteum must be removed 
from all areas in the middle ear. This requires exenteration 
of the peritubal cells, and careful removal of the granulations 
around the stapes and round window niche. 


The stapes must not be dislocated if cochlear function is to 
be preserved and unnecessary danger to the patient’s life 
avoided. The granulations in the region of the stapes should be 
removed in a posterior to anterior direction so protection will 
be given to the stapes by the stapedius tendon.** After the 
granulations are removed the tendon of the stapedius should 
be cut to give better mobility to the stapes*® and improve 
function. 


The removal of granulations from the area of the round 
window niche can only be successfully accomplished if the 
posterior bony canal wall is lowered flush with the fallopian 
canal. This removes the bony projection over this hidden 
area, allowing safe removal of all the diseased tissue without 
fear of damage to the facial nerve. 


It is also necessary to remove the tensor tympani muscle. 
This can be accomplished by using an S.S. White No. 12 dental 
excavator. The cochleariform process is fractured off expos- 
ing the muscle. The excavator is placed under the tensor 
tympani muscle, which is completely evulsed from its canal 
by elevating it in an external inferior direction away from 
the Fallopian canal. 


After the bone surgery has been completed all the bleeding 
points must be controlled. The entire cavity is flushed with 
peroxide solution which whitens the cavity and floats out 
small bone particles. Bleeding in the middle ear can usually 
be controlled easily by applying cotton pledgets soaked in 
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1/1000 adrenalin. Small, troublesome bone bleeders are read- 
ily stopped by lightly drilling over them with a large diamond 
burr. 


The endaural retractor is taken out, and all the bone chips 
are carefully removed from the soft tissues by irrigation and 
suction. This is important, because if these bone fragments 
are left they cause a foreign body reaction and produce granu- 
lation tissue which keeps the cavity discharging and prevents 
epithelialization. Any bleeding from the soft tissue is con- 
trolled by coagulation and the retractor is re-inserted. The 
Eustachian tube is packed with gelfoam to block the Eustach- 
ian tube and support the skin graft. 


The skin which was previously salvaged from the meatal 
flap is thinned carefully and used as a skin graft in the mid- 
dle ear. This is held in place with paraffin mesh packing. This 
graft is done at the original operation, because it prevents 
the formation of granulations which, at a later date when 
they scar down, can cause fixation of the stapes and round 
window with resultant loss of cochlear function, and also be- 
cause the meatal skin is available. If the hearing function is 
not to be considered, a secondary skin graft, ten days follow- 
ing the original operation when a layer of granulation tissue 
has formed over the bone, has a better chance of survival. 


A thin graft is preferable for two reasons: 1. It requires 
less nourishment to survive and will exist in an infected area 
where a thicker skin graft would die and slough out. 2. It 
preserves the function of the oval window and round window 
niche, because it does not undergo retraction and scarring with 
fixation which would be expected from a thicker graft. It has 
one disadvantage, however, and that is its tendency to float 
out of position when fluid collects beneath it. This does not 
happen with a thicker graft. 


Thin grafts can be handled easily by placing gelfoam over 
the graft, cutting to the desired size and then placing in posi- 
tion while still attached to the gelfoam. This allows for care- 
ful positioning and protects the graft when the packing is 
removed six or seven days later. The graft can also be handled 
in the following manner. A pattern is made of the approx- 
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imate amount of skin that is required to cover the mastoid 
cavity. A piece of paraffin mesh is moulded into the middle 
ear, removed, and then placed on the shaped skin graft. 


Using the mesh as a carrier the graft is then applied to 
the cavity by fitting the moulded paraffin mesh again into the 
middle ear. This gives close approximation of the graft to 
the middle ear. The remainder of the graft is then packed 
into place avoiding pressure to the region of the facial canal. 
This is done by placing a second paraffin mesh pack posterior 
to the facial canal and parallel to it. The third pack is placed 
superior to the horizontal canal extending from the antrum 
to the sino-dural angle. 


By this method no packing is placed directly in contact 
with the facial canal. In putting a skin graft in the mastoid 
cavity, puckering and folding of the graft should be avoided. 
This can be accomplished by using a pattern of the cavity to 
shape the graft, or by using several smaller pieces of skin 
placed in apposition to cover the cavity completely. Just 
enough packing is used at this time to keep the graft in 
position. 


Attention is now paid to the meatal opening and methods 
of keeping it the proper size with a minimal amount of post- 
operative care and discomfort to the patient. In our series 
of cases the two commonest causes for continued discharge 
following temporal bone surgery, whether for suppurative or 
non-suppurative conditions, were post-operative narrowing of 
the meatus and the presence of granulation tissue underneath 
the conchal margin on the soft tissue between the conchal 
margin and the bony cavity. Both these conditions can be 
avoided by proper management of the meatal opening at the 
completion of the operation and during the early post-opera- 
tive period. 


Lempert® advises the removal of a triangular piece of skin 
to widen the meatus. Sullivan’? removes a triangular piece 
of periosteum under the conchal margin to allow the skin 
margin to turn inwards. Shambaugh* advocates splitting the 
upper end of the incision several times during the early post- 
operative period. Scharfe* and others have used acrylic and 
tantalum obturators in the meatus to prevent stenosis. 
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These methods prove effective in the majority of cases; 
however, frequent post-operative examinations are required 
over a prolonged period to insure an adequate meatal opening 
and to remove or treat granulation tissue under the conchal 
margin. If narrowing of the opening occurs, the treatments 
are difficult and usually quite painful to the patient. 


The post-operative contractures and the granulation tissue 
formations are due mainly to the presence of raw surfaces of 
soft tissue and bone, which are left exposed at the completion 
of the operation. The following method has been devised to 
avoid leaving any raw areas exposed: the endaural incision 
is made at least 6 mm. deep te the anterior border of the 
conchal cartilage. This insures that the conchal cartilage will 
not be exposed during the operation, and also allows sufficient 
skin to cover the conchal margin and avoid persistent granu- 
lations and the possibility of perichondritis. 


When the bone surgery has been completed the endaural 
retractor is removed, the bleeding is controlled, and all free 
bone particles are removed. Using No. 000 catgut on a curved 
needle, the posterior margin of the endaural incision is su- 
tured to the periosteum. This is done by first placing the 
suture through the periosteum at the margin of the bony rim 
of the mastoid cavity and then just under the skin at the 
posterior margin of the endaural incision. 


Usually four such sutures are sufficient to invert the skin 
margin and fix it so there will be no raw soft tissue surface 
posteriorly. The upper part of the endaural incision is su- 
tured in a similar manner to the temporal muscle. When this 
has been completed the only raw area remaining is a triangu- 
lar space anteriorly, just superior to the tragus. This area is 
covered by suturing the skin margins of the triangle together 
with No. 00000 Dermalon. A thin skin graft is placed in the 
mastoid cavity to cover all the exposed bone and is allowed 
to overlap the skin margins of the endaural incision. It is not 
necessary to suture the skin graft to the margins, as the pack- 
ing is sufficient to keep it in the proper position. 


This method produces a completely skin-covered meatal 
opening and mastoid cavity. Because there are no raw areas 
left to permit scarring to take place, the meatal opening will 
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remain almost the same size when healing is completed. Al- 
though this procedure may appear cumbersome and time-con- 
suming in an already lengthy operation, the post-operative 
treatment period is markedly shortened, and patient discom- 
fort is greatly reduced, as painful methods to prevent meatal 
stenosis are not required. 


The mastoid cavity is packed with paraffin mesh which has 
been impregnated with an antibiotic ointment. Topical neo- 
mycin ointment has been found to be very efficacious in pre- 
venting infection and undue odor from the packing. The 
margins of the meatus are painted with Whitehead’s varnish 
to prevent wetting and excoriation of the skin by the dis- 
charge which may ooze from the packing. The ear is coated 
with neomycin ointment which prevents secondary infection 
and keeps the dressing from sticking to the ear when it is 
removed in seven days. 


MASTOID DRESSING. 


A doughnut or ring of gauze is placed around the ear to 
prevent its being pressed flat against the skull. Care must be 
taken when the gauze is applied over the ear to see that the 
ear is not folded or twisted. This sometimes happens, par- 
ticularly at the lower part of the ear, and may occur when 
the bandage is applied. The bandage should be applied in 
such a manner that it will not slip up and off, or down and 
cover the patient’s eyes. 


The patient can be made very uncomfortable by a poorly 
applied bandage, particularly one that slips down over the 
eyes. The bandage can be expected to stay in the proper posi- 
tion if the first three turns of the bandage are applied to 
cover just the upper part of the dressing, passing just above 
the opposite ear and across the forehead so that half of the 
bandage is below and half above the normal hair line. The 
next turn of the bandage covers the lower margin of the dress- 
ing, and the remainder in between is covered by subsequent 
turns of the bandage. If the bandage is too loose it will slip 
up or down; if it is too tight it will cause headaches and may 
cause edema of the face on the operated side. 
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The bandage and dressing are left untouched for seven 
days. On the seventh day, using sterile technique, the bandage 
is removed. The area around the ear is painted with tincture 
of Zephiran and all packing removed, great care being used 
to prevent movement of the skin graft. Usually very little if 
any bleeding occurs. The meatus is again painted with White- 
head’s varnish and a piece of paraffin mesh the same size < ; 
the meatus is reinserted. This is impregnated with neomycin 
ointment. The head dressing is again applied and left in posi- 
tion for four more days. The patient is instructed not to 
blow his nose for a period of three to four months as pressure 
through the Eustachian tube could disturb the graft covering 
the middle ear.*® 


On the 11th post-operative day the bandage is removed, 
and the ear and cavity inspected. No attempt is made to enter 
the cavity or remove any clot or fibrin that may have formed. 
If fluid has formed under the graft in the middle ear it should 
be removed by a paracentesis of the graft. Another piece of 
mesh the same size as used previously is reinserted. It is to 
be noted that no attempt is made to split open the incision as 
this is not necessary and is definitely contra-indicated. 


On the 14th day the bandage is removed and left off. The 
cavity is again inspected, but no instruments are placed inside 
the meatal opening. Any fluid in the cavity is allowed to run 
out into a sterile piece of gauze. The meatal opening is painted 
with Whitehead’s varnish and the mesh, with neomycin oint- 
ment, is inserted. A small piece of sterile absorbent is placed 
in the concha, and the patient is instructed to replace this 
cotton approximately three times daily, or oftener if it be- 
comes saturated. 


After the 22nd day the patient is seen once a week for a 
period of three weeks. The mesh may be left out entirely 
after the 22nd day, but if the cavity is dry it may be left in 
for five or six weeks, which keeps the cavity clean; however, 
if there is a moderate amount of discharge the cavity can be 
cleared up more rapidly by leaving it open to the air. 


The patient is instructed to keep the ear and the area 
around the ear clean by using peroxide to soften and remove 
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the discharge and to dry the area with 70 per cent alcohol. 
If the discharge is copious after the first dressing is done it 
is sometimes necessary to change the dressing oftener and 
instil some type of antibiotic powder. In our experience best 
results have been obtained by using terramycin powder ; how- 
ever, chloromycetin, penicillin, aureomycin and neomycin pow- 
ders have been used. Best results are obtained using the anti- 
biotic in powder form. 


In the majority of cases at the end of six weeks the cavity 
is epithelialized and dry. In some cases, however, it is neces- 
sary to remove granulation tissue and cauterize the raw areas 
with 20 per cent silver nitrate and paint them with a 25 per 
cent aqueous gentian violet solution. All mastoid cavities 
should be inspected approximately every four or six months 
to remove epithelial debris, cerumen and crusts. Following 
removal of this material the cavity should be dusted with 
boric and iodine powder. The cavities can be kept clean by 
syringing with an acetic acid and alcohol solution every two 
or three weeks as suggested by Farrior.*® 


THE MODIFIED RADICAL MASTOIDECTOMY. 


After the tympanomeatal flap has been created and packed 
forward with three pieces of paraffinized silk, the mastoid 
cavity is completely exenterated and the posterior canal wall 
is thinned, lowered and removed. Under magnification a care- 
ful examination is made of the antral area. A decision must 
be made as to whether the incus and head of the malleus 
should be removed. All the granulation tissue in the area is 
carefully taken out and the bleeding controlled. All visible 
cholesteatoma matrix is removed. Much has been written 
for and against the removal of the cholesteatoma matrix 
(Baron*?.2°> Juers,’* Moore,’® Walsh,?% Williams*®). It is im- 
possible to know what disease or extension of the cholestea- 
tomas is present if all visible matrix is not removed. 


It is usually necessary to remove the incus and head of the 
malleus to allow inspection of all the regions. On numerous 
occasions after all visible matrix has been removed, when head 
of the malleus is amputated, cholesteatoma can be found an- 
terior to the malleus which was otherwise hidden. Removal 
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of the head of the malleus also allows better inspection of the 
middle ear and makes it possible to seal off the epitympanic 
space completely at the completion of the operation. There 
are otologists".’*.2%.22.2° who feel the disease should be dis- 
sected way from around the ossicles. Even if this was an easy 
procedure, which it is not, there is likely to be disease lurking 
behind the ossicles which cannot be seen until they are 
removed. 


As stated by Day,’ the operation must be made to fit the 
individual case. Whether or not the incus and head of the 
malleus are removed will depend primarily on the pathol- 
ogy present and its removal. There must be no compromise 
with pathology. Of secondary importance is the function of 
the ossicular chain. If it is intact and functioning, then extra 
efforts should be made to preserve its continuity. If it is 
fixed or partially destroyed, then the incus and head of the 
malleus must be removed to eradicate the pathology, and in 
some instances the hearing will be improved by mobilizing a 
fixed stapes. 


Great care must be exercised in the removal of the choles- 
teatoma matrix as there may be a fistula into the horizontal 
canal or complete erosion of a canal. The facial nerve may be 
exposed and will be particularly vulnerable if the horizontal 
canal has been eroded. In removing the cholesteatoma matrix 
from the dura or sigmoid sinus, great caution must be exer- 
cised or a dural leak or sinus hemorrhage may result.** 


In 1,500 cases I have had four dural tears with spinal fluid 
leak and one sigmoid sinus tear with hemorrhage. All have 
occurred in cases where pathological exposures were present 
and where an attempt was being made to remove the choles- 
teatoma matrix. I have exposed the dura and sinus on numer- 
ous occasions in fenestration surgery and have removed 
granulations from the dura in pathological exposures, where 
there was no cholesteatoma present, without tears or perfora- 
tions. It is my opinion that the cholesteatoma matrix causes 
a thinning or atrophy of the exposed dura in such cases. 


The tympanomeatal flap must be elevated anteriorly as far 
as is necessary to visualize all the areas where disease may 
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be present. In certain cases it is necessary to dislocate the 
tympanic membrane partially from its sulcus postero-inferi- 
orly if disease is discovered in the region of the round win- 
dow. Juers** advocates this procedure in certain cases to pro- 
duce contact between the stapes and the pars tensa to improve 
the hearing when the incus is absent. 


To obliterate perforations that are encountered in the attic 
region of the tympanic membrane it is sometimes necessary 
to split the tympanomeatal flap down through the perforation, 
trim the margins of the perforation and then pack them to- 
gether. Occasionally when a large perforation is present in 
the attic region, the blood supply may not be sufficient to 
nourish the remainder of the flap. If such is the case the outer 
portion of the flap should be cut off, thinned and placed in 
the mastoid cavity as a separate graft. This prevents a slough 
of the flap and also gives the flap that remains a much better 
chance of surviving. 


In a certain number of modified radical mastoidectomies 
the tympanomeatal flap is not large enough to cover ade- 
quately the mastoid cavity. In such instances a separate skin 
graft should be obtained either from the post-auricular area 
or from a hair-free area on the thigh and placed in apposition 
to the tympanomeatal flap. This produces more rapid healing 
due to the absence of raw areas which frequently produce 
granulations if left uncovered. 


In an attempt to obtain a dry middle ear and maintain good 
hearing in a patient with a large central perforation, a skin 
graft over the perforation, using the method described by 
House** may be employed. I have used this method on six 
cases. In two cases the skin grafts have taken and the 
perforations have closed. In the four other cases the graft 
sloughed out very shortly after the packing was removed, 
and the perforations remained. This procedure requires fur- 
ther investigation. 


The modified radical mastoid operation is completed by 
fashioning a meatal opening similar to that described for the 
radical mastoidectomy. The post-operative care is essentially 
the same except that if a tympanic perforation persists, ef- 
forts should be made to obtain healing. 
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THE FENESTRATION OPERATION. 


The same incision and meatal flap is employed for the 
fenestration operation. In general, the creation of the flap is 
more easily carried out in the fenestration operation as there 
is usually less bleeding, a better developed bone, and no in- 
fection to deal with; however, since the result of the operation 
depends so much on a perfect tympanomeatal flap there is no 
margin for error. A small persistent perforation in the tym- 
panic membrane can easily make the difference between suc- 
cess and failure. A tympanomeatal flap which does not sur- 
vive due either to trauma or poor blood supply, will result 
not only in lack of improvement in hearing, but may also result 
in further deterioration with the possibility of a labyrinthitis. 


If there is reasonable doubt that a tear in the tympanic 
membrane will not heal quickly, or that there is not sufficient 
blood supply to the flap required to cover the fistula, then the 
fenestra should not be made until the perforation has been 
allowed to heal and the mastoid cavity has been completely 
epithelialized. If the meatal flap is longer than necessary to 
cover the fenestra the outer portion should be cut off to insure 
good blood supply to the remaining portion. The excised por- 
tion can then be thinned and used as a separate skin graft in 
the fenestration cavity. 


Before making the fenestra the flap must be carefully ex- 
amined for bone dust or chips. This is done by using mag- 
nification and a cotton applicator dipped in adrenalin to sweep 
the flap free of such particles. Where bone particles are ad- 
herent to the flap they should be removed with sharp scissors, 
using either a fine suction tip or fine forceps to hold the 
fragment. 


One of the commonest sources of bleeding during the 
making of the fenestra, is from the incision made along the 
anterior canal wall in the formation of the antero-superior 
portion of the flap. This bleeding can be readily controlled if 
the incision area is covered with a small piece of gelfoam. 
During the making of the fenestra, the meatal flap should be 
kept moist either by flooding the cavity intermittently or by 
placing a thin piece of moist absorbent cotton over the flap. 
A considerable amount of heat is produced from the bright 
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light required for illumination and I think it is important that 
this tissue be protected from the heat, so damage to the flap 
will not result. 


When the fenestra has been made, the meatal flap should 
again be inspected for bony particles and then floated into 
position. A fine suction tip should be available to aspirate any 
blood that may have collected in front of the meatal flap and 
to prevent blood in the external canal from entering the fenes- 
tration cavity before the fenestra has been properly sealed off. 


Lindsay** and Lempert** have stated that it is necessary for 
the meatal flap to become adherent to the membranous duct 
in order to maintain a patent fistula. Various methods have 
been described. I use a piece of folded paraffinated silk to 
cause pressure on the flap over the fenestra. This is then held 
in position with paraffin mesh. If the paraffin mesh alone is 
used, an open space in the mesh, over the fenestra, would 
prevent proper adaptation of the flap to the duct. The use of 
magnification is very important when applying the packing 
to the flap. It allows for more gentle handling of the pack- 
ing, more accurate positioning without shifting of the flap 
and possible shearing of the membranous duct. 


In a small fenestration cavity the tympanomeatal flap is 
usually large enough to cover the exposed bone area, and 
insure rapid healing; however, in the large pneumatic type 
of temporal bone it is quite often impossible to limit the size 
of the fenestration cavity, and in these cases it is necessary 
to introduce a thin skin graft taken either from the thigh or 
abdomcn. This graft should be fitted in accurately so that all 
the raw areas of bone are covered. Needless to say the donor 
area should be carefully prepared to prevent the possibility 
of introducing an infection into a sterile cavity. After the 
meatal flap and skin graft, if used, have been properly placed 
and held in position, the final closure of the cavity is accom- 
plished in the same manner as described for the radical mas- 
toidectomy. 


Using sterile technique the first dressing is done on the 
seventh post-operative day when the outer packs are removed 
and the last mesh pack over the fenestra loosened. A piece of 
paraffin mesh is placed in the meatal opening and the bandage 
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reapplied. On the tenth post-operative day the last piece of 
mesh and the silk are removed. This must be done with good 
illumination so the position of the meatal flap will not be dis- 
turbed. The mesh is again inserted in the meatal opening and 
the bandage reapplied. On the 14th postoperative day the 
bandage is removed and left off. 


The fenestration cavity is inspected at weekly intervals 
following the 14th day, but no instruments are introduced 
into the cavity unless absolutely necessary. This may be 
necessitated by the presence of granulations which have to 
be removed. Blood and fibrin clots are allowed to remain. 
The meatal opening is kept closed with paraffin mesh for ap- 
proximately four weeks following operation. The patient is 
instructed to place a piece of absorbent cotton, lubricated 
with neomycin ointment, just external to this mesh to absorb 
any secretion which drains from the fenestration cavity. This 
cotton is changed as often as is necessary. A definite routine 
should be established in the care of these cavities if uniform 
good results are to be obtained. 


The two commonest soft tisue complications seen in fenes- 
tration surgery are granulation tissue forming behind the 
conchal margin, and narrowing of the meatal opening. Both 
of these complications can be reduced to a minimum by proper 
surgical treatment of the soft tissue structures at the time of 
operation, so that no raw areas are left exposed. The most 
important factors are the suturing of the skin margins to 
the periosteum and the temporal muscle, and applying skin 
grafts where necessary to cover raw bone and soft tissue 
surfaces. 


A rare post-operative complication is infection. This is 
prevented by the use of antibiotics prophylactically, and ad- 
herence to strict sterile technique, both at the time of opera- 
tion and at post-operative dressings. Should infection occur 
a culture should be taken to identify the causative bacteria 
and its sensitivity determined. Proper antibiotics used locally 
in powdered form will practically always control the infec- 
tion without difficulty. The presence of a persistent discharge 
and granulations in the lower part of the fenestration cavity 
usually indicates involvement of the tip cells which were not 
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removed at the operation. If conservative local treatment is 
not sufficient, it is necessary to revise the area and remove 
all infected cells, then apply a secondary skin graft. These 
cavities usually heal very rapidly following this procedure. 


TREATMENT OF SOFT TISSUE COMPLICATIONS. 
STENOSIS OF MEATAL OPENING. 


Stenosis of the meatal opening may occur in temporal bone 
surgery whether an endaural or postauricular incision is 
made. The best treatment of this complication is prevention, 
which can be accomplished by the methods mentioned pre- 
viously, namely, creating a proper meatal opening and main- 
taining it by covering all the raw areas either by meatal skin 
or skin grafts to prevent scarring and retraction. 


In addition to the stenosis caused by concentric scarring, 
a moderate number of narrow openings are seen which have 
resulted from a downward displacement of the ear as a result 
of cutting the supporting ligaments and muscles. This allows 
the membranous meatal opening to fall downward while the 
bony external canal remains in its normal position. This re- 
sults in a narrow membranous canal which extends upward 
and backward at an acute angle. This has been seen more 
frequently in recent years when unsuccessful postauricular 
mastoidectomies have been revised by the endaural route, 
with the result that practically all the normal supporting 
structures of the ear are incised and the ear falls downward 
and backward into the mastoid cavity, assisted by scarring 
and retraction. 


To repair a stenosed meatus it is, therefore, necessary not 
only to create a proper meatal opening but also the ear must 
be properly positioned and fixed so that it will not be displaced 
downwards by scarring. The endaural incision is reopened 
and the scar tissue removed. The periosteum is elevated be- 
ginning superiorly under the remains of the temporal muscle. 
It is very difficult to begin the elevation of periosteum poste- 
riorly due to the presence of the mastoid cavity. Once the 
bony plate of the skull has been identified under the temporal 
muscle the periosteum can be elevated backwards and down- 
wards, and the ear mobilized. 
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Great caution is necessary in this procedure if there are 
any dural or sinus exposures, or if there is a thin atrophic 
post-auricular scar which is firmly attached to the bone. After 
the ear has been mobilized and the endaural retractor placed 
in position the mastoid cavity and middle ear are revised as 
required and skin grafts are placed over the exposed bone and 
held in position with paraffin mesh packs. 





Fig. 4C. Appearance of the same ear following a revision by the end- 
aural technique combined with suspension of the ear and a skin graft in 
the upper part of the endaural incision. 

A second incision is made postero-superiorly to the ear down 
to the fascia of the temporal muscle. An elevator is passed 
downward and forward along the fascia to the endaural inci- 
sion above the incisura. The ear is suspended and the endaural 
incision held open by suturing the posterior margin of the 
endaural incision to the temporal fascia, just posterior to the 
counter incision. Usually four No. 000 plain sutures are suffi- 
cient to accomplish the required fixation. The raw areas pro- 
duced by the stripping of the temporal fascia heal together 
and fix the ear in its proper position as well as holding the 
endaural incision well open. A thin skin graft is placed ina 
the upper part of the endaural incision and held in position 
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with mesh packing, or it may be sutured with No. 00000 
Dermalon. 


This procedure can be modified by turning a flap of skin 
down from the post-auricular area into the endaural incision. 
This procedure has been used in revisions of mastoidectomies 
and in eight cases of congenital atresia. It has produced ex- 
cellent meatal openings without the necessity of using any 
type of prosthesis to maintain the openings during the healing 
period. Prior to using this method attempts were made to 
maintain an adequate meatal opening after operation by using 
either acrylic, tantalum, or polyethylene prostheses. In most 
cases granulation tissue formed beneath and internal to these 
appliances and in addition caused considerable discomfort to 
the patient. The end results using prostheses were inferior to 
those obtained by the method just described. 


Stenosis of the meatus may also occur as a result of keloid 
formation along the line of the endaural incision. This pre- 
sents a very difficult problem in treatment. Revision of the 
incision with removal of the keloid and skin grafting is the 
method of choice. 


PERICHONDRITIS. 


A relatively uncommon complication of temporal bone sur- 
gery is an infection of the perichondrium. Perichondritis can 
develop following either a post-auricular or an endaural in- 
cision. During the past year I have treated three cases of 
perichondritis; two have followed post-auricular surgery and 
the other endaural surgery. The development of a perichon- 
dritis should be watched for diligently, as the final distortion 
of a neglected perichondritis is disastrous. Early recognition 
is of utmost importance. Before there is gross evidence of a 
perichondritis the patient will complain of tenderness and 
stiffness of the ear. 


If the ear is carefully examined at this time there can usu- 
ally be found a slight, diffuse enlargement of the ear when it 
is compared to the opposite side. Tenderness on movement 
of the ear is present which is out of proportion to the appear- 
ance of the ear. The entire ear is warmer than normal and 
has a definite bluish-pink blush. As a rule, no localized cellu- 
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litis or abscess is evident in the early stages, but if it is 
allowed to go untreated, a localized area of suppuration will 
become evident. Infection of the perichondrium is rarely seen 
until a period of 10 to 14 days or longer has elapsed after 
surgery. 


If the incision is completely extra-cartilaginous there is 
little danger of a perichondritis developing; however, the 
necessity for a large meatal opening occasionally requires 
extension of the incision into the cartilage. If the cartilage 
is covered by viable tissue at the completion of the operation 
and suitable antibiotic therapy is used, perichondritis is not 
to be feared. 


At the earliest suggestion of a developing perichondritis 
hot fomentations should be used continuously. These can be 
alternated with dry heat supplied by a shaded electric light 
bulb placed close to the ear. Once there is evidence of locali- 
zation an incision is made down through the perichondrium 
and any dead cartilage removed. The incision should be car- 
ried through to the posterior aspect of the ear, then through 
and through packing employed.” The infecting agent is usu- 
ally B. pyocyaneus so the packing is impregnated with neo- 
mycin ointment. Fresh packing should be reinserted every 
other day, until all evidence of the infection has disappeared. 
This method of treatment has resulted in rapid resolution of 
the infection with excellent cosmetic results. Conservative 
therapy with inadequate drainage results in prolonged mor- 
bidity and frequently with a marked deformity of the ear. 


FACIAL PARALYSIS. 


No other structure causes more concern to the temporal 
bone surgeon than the facial nerve. The fear of damage to 
the facial nerve in the surgical field has resulted in many 
inadequate surgical procedures. With the advent of modern 
temporal bone surgery and a better knowledge of the detailed 
anatomy, using good illumination and magnification, there is 
less chance of damage to the facial nerve; however, it is im- 
portant for the surgeon to be able to recognize any accidental 
injury that has occurred and to be able to carry out the proper 
procedures to prevent permanent damage. This may entail 
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the removal of a depressed bone chip, partial decompression 
of the nerve, end to end approximation of the severed nerve, 
or a nerve graft.*®° The proper time to repair these injuries 
is when they occur and not several days or months following 
the damage. 


If the facial paralysis is evident when the patient regains 
consciousness the operative site should be revised the follow- 
ing day and the necessary repairs done. If the facial paraly- 
sis becomes evident at a later stage it is likely due to increased 
pressure on the nerve resulting from the packing or due to 
edema of the nerve itself. Relieving the pressure by loosening 
or removing the packing will often be sufficient to restore 
the function of the nerve. 


SUMMARY. 


1. The success of temporal bone surgery frequently de- 
pends on the management of the soft tissue structures. This 
consists largely of adhering to strict sterile technique, main- 
taining a dry well-illuminated field and treating all the tissues 
involved with gentle, meticulous care. 


2. In the simple mastoidectomy the post-auricular incision 
is the incision of choice. It has been my experience that these 
cases can be completely closed, which results in primary heal- 
ing of the post-auricular incision and rapid healing of the 
tympanic perforations, providing the proper antibiotic is em- 
ployed using an adequate dosage. 


8. In temporal bone surgery for chronic otitis media and 
for otosclerosis, the endaural incision is the incision of choice. 


4. Residents who have gone from our training course have 
experienced the most difficulty from stenosis of the meatus, 
and the formation of granulation tissue under the conchal 
margin. The primary endaural incision is of extreme impor- 
tance in preventing the granulations and stenosis. The care- 
ful selection of a line of incision 6 mm. deep to the conchal 
margin makes it possible to suture the meatal skin to the 
periosteum, and completely eliminate any exposed cartilage, 
also to eradicate a probable area for the formation of granu- 
lation tissue under the conchal margin. 
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5. The elimination of all raw surfaces of bone and soft 
tissue, by the use of a well thinned meatal skin used either as 
a tympanomeatal flap or as a free skin graft along with thin 
skin grafts from other parts of the body, prevents scarring 
and stenosis of the meatal opening and the formation of 
granulation tissue. 


6. The question of removing the cholesteatoma matrix has 
been carefully considered, and it is felt that it should be re- 
moved as completely as possible. It is pointed out that there 
is definitely a thinning and atrophy of exposed dura, if not 
actual invasion by the cholesteatoma matrix; and there is a 


real danger, in its removal, of a spinal fluid leak or a sinus 
hemorrhage. 


7. It has been my experience in six modified radical mas- 
toidectomy operations, where a skin graft was placed over the 
tympanic perforation, that only two resulted in a closure of 
the perforation. It is questionable whether this is a larger 
percentage than could be obtained by using the older methods 
for closure of tympanic perforations. 


8. Two points have been made in the fenestration opera- 
tion: one is the protection of the tympanomeatal flap from 
the heat produced by the source of illumination. The second 
is the attempt to approximate the meatal flap to the membra- 
nous duct which has been helped by the use of a paraffinated 
silk pack directly over the fenestra. Paraffin mesh alone does 
not accomplish this. 


9. The constant attention paid to the removal of all bone 
chips from the depths of the mastoid cavity and under the 
skin margin is a simple but important part of all procedures. 


10. The two complications of the stenosis of the meatal 
opening and the displacement downward of the whole auricle 
have been discussed. A surgical method of plastic repair has 
been described for these troublesome post-operative results. 
In our hands this method has offered the best hope of a satis- 
factory result. 
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CONCLUSIONS. 


The technique of the treatment evolved from the observa- 
tion of many temporal bone surgeons, cadaver surgery, and 
the experience of 1,500 cases has been discussed. New meth- 
ods and ideas do not come in great numbers at any time, and 
only a few are presented. The surgical treatment of the tem- 
poral bone itself has been discussed adequately many times, 
but this has been an attempt to consider the importance of the 
adjacent soft tissue structures. 
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THE ATYPICAL EFFECT OF A HEARING AID ON 
ONE PATIENT WITH CONGENITAL DEAFNESS. 


EARL R. HARFORD,* 
Newark, N. J., 
and 
DONALD M. MARKLE,+ 
New York, N. Y. 


It has been speculated by many clinicians that the high 
intensity acoustic signal which is presented to the ear by 
means of a hearing aid may, particularly in cases of percep- 
tive deafness, have a traumatizing effect on the residual hear- 
ing and, as a result, may be damaging to the ear. In refer- 
ence to this speculation, a case is being presented which 
appears to contribute additional insight to this apparent phe- 
nomenon of which there is, at present, only meager infor- 
mation. 


R. A. L., an eight-year-old female with bilateral, congenital, percep- 
tive deafness of the familial type, first started wearing a hearing aid 
at the age of five years; at that time, the audiogram indicated a bi- 
lateral loss of equal degree (see Fig. 1 a). 


Three years later, one of the authors (E. R. H.) conducted audio- 
metric studies on the child and discovered a significant difference 
between the two ears (see Fig. 1 b). It is noted that the nonstimulated 
ear had remained essentially the same throughout the three-year-period, 
whereas the stimulated ear produced evidence of progressive deafness. 
At this time, it was recommended that the hearing aid be removed 
from the left ear and placed on the right. 


Following two and a half months of wearing the hearing aid in the 
right ear, the mother complained that the child’s hearing appeared to 
be getting worse and, as a result, supplementary audiometric studies 
were conducted. It was discovered that the left ear had recovered to 
its pre-stimulation threshold, whereas the right ear produced evidence 
of progressive deafness! (see Fig. 1 c). At this time, the hearing aid 
was removed from the right ear, placed on the left and, after one week, 
another audiometric assessment was conducted (see Fig. 1 d). It is 
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noted that the right ear produced evidence of partial recovery, whereas 
the left ear indicated a progressive loss. At this time, the hearing aid 
was removed for a period of one week and, following that time, another 
audiogram was obtained (see Fig. 1 e). It is now noted that, following 
this period without amplification, both ears restabilized themselves to 
essentially the same level of three years previous! 


Since the noted threshold shifts lie essentially within the 
frequency range of stimulation (300-3500 cps), and since 
the prolonged temporary threshold shift is produced by high 
intensity acoustic stimuli, it is apparent that this case pro- 
duces characteristics which are similar to both adaptation 
and auditory fatigue. Although its significance is not com- 
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pletely understood, this case supplies us with evidence that 
such a condition exists and, as such, suggests that more care- 
fully planned studies should be carried out in regard to the 
effects of amplification on residual hearing. It should be 
pointed out, however, that this is an atypical example of 
hearing dysfunction and, until such time that supportive 
research has been carried out, the reader is cautioned against 
interpreting this report as evidence supporting the concept 
that hearing aids may cause damage to the ear. 











RUPTURE OF THE BRONCHUS. 
JAMES L. SHEEHY, Captain, M.C., U.S.A.* 
and 
ALAN R. HOPEMAN, Captain, M.C., U.S.A.,7 


San Francisco, Calif. 


Bronchial rupture caused by a closed chest injury is uncom- 
mon, and is usually diagnosed at autopsy or many months or 
years after the initial injury. Recently there have been re- 
ports of bronchial rupture which has been diagnosed within 
a few days to weeks after the injury and treated by pneu- 
monectomy, plastic repair or re-anastomosis. This is a re- 
port on another case, demonstrated bronchoscopically and 
treated by bronchial resection with end-to-end anastomosis, 
in which the patient made a complete recovery. 


REVIEW OF LITERATURE. 


In 1947, Kinsella and Johnsrud' reviewed the literature and 
added two cases of their own, bringing the total to at least 
38 patients, 19 of whom recovered. They noted that traumatic 
bronchial rupture was rare and that it was recognized, clini- 
cally, with even greater infrequency. Most patients gave a 
history of a severe compression or crushing injury with or 
without rib fracture. Hemoptysis, profound shock, tension 
pneumothorax, hemothorax, or subcutaneous emphysema often 
followed. 


The right and left main stem bronchi were involved with 
about equal frequency, usually within one to three centimeters 
of the trachea, without involvement of the major hilar vessels, 
or the lung. The majority of the patients received no defini- 
tive treatment. As a result, stenosis of the bronchus or com- 
plete occlusion with atelectasis occurred. 


In 1948, Holinger, Zoss, and Johnston’ reported three cases 
in which recovery occurred: two were diagnosed broncho- 
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scopically and one by bronchogram. Bronchoscopic treatment 
was attempted in one case, but without success. One patient 
received no definitive treatment; the other two had pneu- 
monectomy. Both resected lungs (at four months and at three 
years after injury) showed only chronic atelectasis without 
evidence of infection. 


Paulson® in 1951, reported eight more cases in which the 
patients recovered, and added two of his own. He also noted 
in one of his patients, treated 10 years after injury by pneu- 
monectomy, the absence of infection in atelectatic lung distal 
to a complete bronchial occlusion. Two other cases of bronch- 
ial repair at thoracotomy have been reported.** 


MECHANISM. 


Bronchial laceration from penetrating chest injuries is easy 
to understand, and the result is usually fatal. Bronchial rup- 
ture from closed chest injuries is a different problem: the 
mechanism may be one of sudden increase in intrathoracic 
pressure against a closed glottis. This produces either a shear- 
ing force at the hilum and a tearing of the least flexible struc- 
ture, the bronchus, or a sudden increase in intrabronchial 
pressure with actual rupture of the bronchus. Tension pneu- 
mothorax, hemothorax, mediastinal and subcutaneous emphy- 
sema, and/or hemoptysis may ensue. 


If the tear in the bronchus is not complete, the patient may 
experience only hemoptysis; atelectasis may develop if a blood 
clot forms in the bronchus. If obstruction of the bronchus is 
complete and the organ was normal prior to the atelectasis, 
infection does not supervene in the atelectatic lung. 


DIAGNOSIS. 


The most important factor in the diagnosis of bronchial 
rupture is the awareness of this possibility in any chest injury. 
The symptoms may be no different from those of a chest in- 
jury without bronchial rupture. Mediastinal emphysema, 
without pneumothorax, should arouse suspicion of bronchial 
(or esophageal) rupture. 


Bronchial rupture should be suspected with tension pneu- 
mothorax or hemoptysis in a nonpenetrating chest injury 
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without rib fracture. Persistent, recurring, or delayed atelec- 
tasis following a chest injury is quite characteristic of bron- 
chial rupture. 


Once the suspicion has arisen, the diagnosis can be made by 
bronchogram, bronchoscopy, or thoracotomy. Bronchography 
in an acute case is unwise, and the information obtained may 
be equivocal. Atraumatic bronchoscopy, following meticulous 
local anesthesia, will give much more definite information, 
particularly since rupture, as reported, occurs only in the 
main stem. 


Thoracotomy as a purely diagnostic measure is not indicated 
in chest trauma; however, with uncontrolled or persistent ten- 
sion pneumothorax or intrapleural bleeding, thoracotomy may 
lead to operative diagnosis of bronchial rupture, as was true 
in Scannell’s case.* 


TREATMENT. 


Most survivors of this injury have received no definitive 
treatment, the condition being diagnosed in retrospect when 
stenosis of the bronchus or total atelectasis has been found at 
autopsy or on routine physical examination years after the 
injury. 


Pneumothorax, oleothorax, or thoracoplasty have been sug- 
gested for symptomatic relief in patients with total atelecta- 
sis. Bronchoscopic treatment has been carried out,’,*” but this 
has been tedious and unsuccessful except where a thin dia- 
phragm existed which could be incised and would require no 
further treatment. 


Pneumonectomy has been the treatment in four cases’* 
diagnosed four months to ten years after the injury, because 
of symptoms of chronic atelectasis. These lungs showed only 
uncomplicated chronic atelectasis, suggesting that re-expan- 
sion might have been possible if a repair of the bronchus had 
been attempted. 


Repair of bronchial stenosis after rupture of the bronchus 
has been reported. Paulson*® reports a case of chest injury 
in which a bronchial stenosis developed. Re-expansion of the 
lung followed plastic repair of the bronchus with a dermal 
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graft. Griffith’® did a resection of the bronchus with end-to- 
end anastomosis seven months after a chest injury in which 
stricture with obstructive emphysema had occurred. 


Weisel and Jake* reported a case of bronchial rupture in 
which complete obstruction of the bronchus developed within 
20 days of the chest injury. Forty-six days after the injury, 
thoracotomy revealed a 6.5 cm. separation of the divided ends. 
The distal end was opened, the lung was aspirated and in- 
flated, and the anastomosis was done to a window in the tra- 
chea, using an endotracheal tube as a stent. Two months 
later the bronchogram was normal. 


The ideal treatment of bronchial rupture is immediate 
thoracotomy, if feasible, and repair of the injured area. 
Scannell’ did a thoracotomy for tension pneumothorax three 
hours after a chest injury. He found and repaired a lacera- 
tion of the bronchus. Two other cases of sutured bronchial 
lacerations are reported.*® 


The results from repair, or resection and end-to-end anas- 
tomosis, bear out the experimental work of Kiriluk and 
Merendino,': who transected and re-anastomosed a main stem 
bronchus in 59 animals, and found no evidence of stenosis. 
The plane of transection and suture material used (gut, silk, 
cotton) did not affect healing. They demonstrated that inter- 
rupted through and through sutures were best, and that the 
suture lines had adequate strength (to pressure) at three 
days, and were completely stable by 14 to 21 days. 


CASE REPORT. 


A 24-year-old man was admitted to Letterman Army Hospital on Janu- 
ary 8, 1954, after having been involved in an automobile accident four days 
earlier. He was initially cared for at a civilian hospital, where he pre- 
sented a right pneumothorax, fracture of the second and third ribs in 
the midaxillary line, and extensive subcutaneous emphysema. A tra- 
cheotomy was done and catheter drainage of the chest instituted. There 
was no previous history of chest trouble. 


On admission to Letterman Army Hospital his temperature was 101°, 
respirations were 28, and his pulse was 112. A tracheotomy tube was in 
place, and there was massive subcutaneous emphysema. The chest tube 
had been removed prior to admission. There was marked splinting of 
the right hemithorax, and breath sounds were absent in lower two-third 
with hyper-resonance above. The mediastinum was shifted to the left. 


Laboratory examination revealed a mild leukocytosis and no evidence 
of anemia. The initial X-ray examination showed fractures of the right 
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second and third ribs in the midaxillary line, a collapse of the right 
lung with a fluid level extending to the fifth rib posteriorly, and subcutane- 
ous emphysema. 


On admission the patient represented a simple problem of a crushed 
chest with hydropneumothorax on the right and massive subcutaneous 
emphysema due to fractured ribs on the right. On the day following 
admission, 100 cc. of bloody fluid was obtained by thoracentesis. No 
organisms could be cultured. On the following day another 100 cc. of 
serosanguineous fluid was aspirated. By January 14, 1954, the chest 
X-ray was beginning to demonstrate further resolution of the fluid within 
the right side of the chest without further aspiration. Four days later 
the subcutaneous emphysema had almost subsided and the tracheotomy 
was occluded. After 48 hours the tracheotomy tube was removed, and 
the patient appeared to be well on the road to recovery. He was ambula- 


tory about the ward and complained only of some pain in the right side 
of his chest. 


On January 29, 1954, the patient complained of anterior and posterior 
midline chest pain. He was afebrile, and there was no alteration of his 
pulse rate; however, chest films revealed massive atelectasis on the 
right side (see Fig. 1). Breath sounds were absent in the right side of 
the chest and only bronchial breathing was heard. The mediastinum was 
sharply shifted to the right. Tracheal suction was begun, and the patient 
was placed on antibiotics. He was coughing satisfactorily, but the cough 
was nonproductive. On January 31, when no progress could be made 
in relieving the obstruction, bronchoscopy was requested. 


Using local anesthesia, an 8 mm., 40 cm. bronchoscope was introduced, 
revealing a complete block % cm. below the coryna in the right main 
stem bronchus. This appeared to be inspissated bloody mucus and could 
not be removed with suction, but irrigation with saline solution resulted 
in easy removal of the material. There was no bleeding following this, 
and the bronchoscope was passed further into the bronchus, revealing 
normal upper, middle and lower lobe bronchi. 


Following bronchoscopy, there was a return of the hemothorax and 
50 to 75 per cent re-expansion of the lung. Thoracentesis, on February 1, 
yielded 150 cc. of serosanguineous material. The patient was ambulatory, 
and by February 7 he had very little dyspnea or chest pain. Later in the 
day there was a sudden return of all symptoms despite an adequate 
cough, and X-ray demonstrated a total collapse of the right lung. Tra- 
cheal aspirations were again begun, but to no avail, and on the next 
day (eight days after the first bronchoscopy) bronchoscopy was again 
accomplished. 


The trachea was markedly deviated to the right and a complete block 
was encountered % cm. below the coryna on the right, where there was 
a firm gray mass. A biopsy was taken, and the forceps were then in- 
sinuated through the mass. This resulted in strong coughing and an 
immediate shift of the trachea to the midline. Tissue examination demon- 
strated well developed squamous epithelium on a fibrous stroma that 
was highly vascular. 


The pathogenesis of the stenosis was not recognized, and two days 
later bronchoscopic dilatation of the area was carried out to a 7 mm. 
diameter. 


The atelectasis cleared markedly following the dilatation, but a review 
of the records showed that the stenosis was probably the result of a 
bronchial rupture, and thoractomy was planned in case atelectasis should 
recur. Eleven days following the dilatation, atelectasis did recur and 
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bronchoscopy was repeated to give symptomatic relief prior to definitive 
surgery. The results were minimal. 


On February 25, 1954, 52 days following the initial injury, thoracotomy 
was carried out with left endobronchial anesthesia.* The lung was 
atelectatic and anteroinferiorly adherent to the chest wall. There had 
been a complete bronchial rupture with the proximal stump displaced 








we 


Fig. 1. X-ray prior to first bronchoscopy. 


posteriorly. A 2% em. section of bronchus, including the stenotic area, 
was removed, and the purulent material found in the distal bronchi was 
aspirated. The proximal and distal stumps were anastomosed, using in- 
terrupted 000 silk through the entire bronchial wall. The chest was 
drained, and the patient tolerated the procedure well. The postoperative 

* Surgical repair by Dr. Roy Cohn, civilian consultant, Surgery, Letterman 
Army Hospital, San Francisco, California 
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course was uneventful, except for the development of post-thoracotomy 
chest pain, which disappeared by April 12, 1954, when the patient was 
discharged to duty. X-ray revealed re-expansion. 


On June 9, 1954, the patient was re-admitted to the hospital for X-ray 
and bronchoscopy. At that time he had no dyspnea, some chest and 
right arm pain with weight lifting, and 80 per cent of normal vital 





ay 3% months postoperatively, showing re-expansion with 


Fig. 2. X-ray 3 
some haziness due to pleural thickening 





capacity. Physical examination was negative except for healed surgical 
incisions. X-ray revealtd complete aeration of the lung fields with some 
haziness due to pleural thickening (see Fig. 2). 

Laminogram showed 90 to 95 per cent of the normal lumen. Broncho- 
scopy was accomplished with an 8 mm., 40 cm. Jackson bronchoscope, 
which passed through the main stem bronchus easily. There was no 
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evidence of stenosis. The suture line could be seen as a fine white scar 
with an occasional black suture showing. 


COMMENTS. 


Apparently the blood in the pleural cavity came from the 
area of rupture, since bleeding immediately recurred follow- 
ing the first bronchoscopy. It is also apparent that the “frac- 
tured bronchus” was splinted by the intraluminal blood clot 
at the time of the first bronchoscopy, and that removal of this 
clot resulted not only in bleeding into the pleural cavity but 
displacement of the “fracture” as well. 


This displacement, obvious at thoracotomy, explains the de- 
velopment of complete occlusion by tissue eight days later. 
Perhaps it would have been advisable, had the diagnosis been 
suspected, to have left the blood clot alone; however, it seems 
likely that stenosis, or complete occlusion, would have devel- 
oped regardless, and it would have been difficult to have estab- 
lished the diagnosis without its removal. 


The diagnosis of bronchial rupture should have been made 
at the time of the second bronchoscopy, and attempts at dila- 
tation should not have been made. There is a much greater 
chance of infection below the block if the block is incomplete. 
Although no trouble was encountered postoperatively, a lung 
free of infection would have been assured if dilatation had not 
been attempted. 


SUMMARY. 


The literature on bronchial rupture from closed chest in- 
jury, including mechanism, diagnosis, and treatment, has been 
briefly reviewed. A case of rupture of the right main stem 
bronchus, demonstrated bronchoscopically and repaired by 
resection and end-to-end anastomosis 52 days after injury, 
is reported. There was completely recovery without stenosis 
of the bronchus. 
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THE INDICATIONS AND TECHNIQUE OF 
LYMPH NODE DISSECTION OF THE NECK. 


ALTON OCHSNER, M.D. 


Metastasis to the regional lymph nodes is very common with malignant 
lesions about the oral cavity because of the rich lymphatic drainage. 
Most of these remain localized in the cervical nodes for a long time 
except in the case of transitional cell carcinomas and lympho-epithelioma, 
which may metastasize widely very early. 


The decision to do a neck resection may at times be difficult to make, 
because frequently enlargement of the glands may be due solely to in 
flammatory causes and, on the other hand, metastases may be present 
without palpable enlargement of the glands. This accounts for the diver- 
gence of opinion among surgeons as to the feasibility of prophylactic 
resection. According to Dr. Ochsner, the procedure is not necessary in 
cancer of the lip unless the lesion is greater than 3 cc. in size, or is 
highly malignant. Metastases to the glands are more frequent in lesions 
of the upper lip than the lower. 


In large lesions or anaplastic lesions without apparent gland involve- 
ment, a unilateral supra-hyoid dissection is indicated if the lesion is 
lateral; if in the midline, a bilateral resection would be necessary. In 
the presence of supra-hyoid involvement, a unilateral neck dissection is 
done or a bilateral dissection at different stages if the lesion is near 
the midline. 


Neck dissection in connection with carcinoma of the tongue or floor 
of the mouth may require a supra-hyoid or unilateral neck dissection 
or even a bilateral resection en bloc with the mandible, depending upon 
the location, extent and type of the primary lesion. 


In no case is a neck dissection to be done unless the primary lesion 
is completely eradicated. 
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DISCUSSION. 


Dr. LeRoy A. Scuatt inquired as to the complications following re- 
section of the carotid artery and vagus nerve in the complicated cases. 
He had had five such cases in recent months. 


Dr. Henry Orton asked the essayist for his opinion regarding papillary 
cyst adenocarcinomas of the thyroid, since there has been some difference 
of opinion as to proper therapy. 


Dr. Ocusner, in closing, replied that when it is necessary to resect 
the carotid artery, they do so without fear of consequences because of the 
availability of grafts which can be immediately utilized. Resection of the 
vagus is a cheap price to pay for the possibility of a cure. Concerning the 
cystadenomas, he feels that they are truly lymph node metastases from 
carcinoma of the thyroid rather than aberrant thyroids and should be 
dealt with by radical excision, frequently bilateral. If the lesion is uni- 
lateral it is frequently impossible to palpate the orginal tumor in the thy- 
roid. In such cases he does a hemithyroidectomy, including the isthmus. 
If a tumor is found in the thyroid they do nothing more, but keep the 
opposite side under observation for a long time. If no tumor is found 
they remove the other half of the thyroid and do a bilateral lymph node 
dissection. He feels that the earlier the lesion is discovered the more 
radical should be the resection, since this is the best opportunity to obtain 
a cure. 


@ 


EVALUATION OF NECK DISSECTION IN CARCINOMA 
OF THE LARYNX. 


Louis H. CLERF, M.D. 


In a series of 258 total laryngectomies Clerf found that metastases to 
the regional lymphatics occurred in 25 to 30 per cent of the cases. The 
five-year survival rate in 34 cases where neck dissection was carried out 
was 26.4 per cent. Of the 33 not treated surgically but with irradiation 
only, one survived five years, so that of the total 67 cases with metas- 
tases only 15 per cent survived beyond five years. Since 1940 he has 
been doing a neck dissection combined with the laryngectomy in a 
greater number of cases than formerly, despite the absence of palpable 
lymph nodes, with a much higher percentage of survivals. He points out 
that the cases belonging to this category are those in which the lesion is 
supra- or infraglottic, or where the arytenoid is involved and the mobility 
of the cord is definitely impaired. Analysis of the group by five-year 
periods shows that cases where elective resection was done concurrently 
With the laryngectomy, yield a much higher percentage of recoveries 
than those where a secondary resection was performed. 





DISCUSSION. 


Dr. CHEVALIER L. JACKSON said he had every intention of discussing 
the paper but after hearing it found that he was in complete agreement 
with the author and could find nothing significant to add to it. 


Dr. Jutius W. McCatt inquired about complications following bilateral 
resection of the jugular veins. He had seen three such cases in which 
disastrous brain sequelae had been encountered. 
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Dr. Epwin N. BroyLes was somewhat dubious about the necessity for 
gland resections in case of carcinoma of the larynx where the tumor 
was entirely intrinsic. He had done resections in several cases without 
finding any metastases in the glands; on the other hand, in cases 
where the peritracheal glands are palpable it is likely that the thyroid 
is also involved and, of course, in such cases radical dissection is indicated. 


Dr. H. H. Harris (Houston, Texas) inquired whether Dr. Clerf re- 
moves the thyroid gland in toto or only the half that appears to be 
involved. 


Dr. ANDREW EcGsToN, as a pathologist, brought up the point that fre- 
quently it is difficult to appraise the tissue submitted, because the path- 
ologist has no idea of the exact situation of the suspected node in the 
living state. It would take days to go through the mass section by sec- 
tion to determine the exact location and extent of the metastasis, since 
frequently it is limited to individual cells. The surgeon who removes 
the tissue has a much better idea of its relationship to the original focus 
than has the pathologist. Also a confusing factor is the presence of hemor- 
rhagic foci indicating a noditis which might be mistaken for a metastasis. 
Thus the difficulty in offering a prognosis based merely on the tissue 
examination. 


Dr. Jerome A. Hitcer called attention to the complete absence of mor- 
tality in the series presented, which speaks volumes for the excellent 
technique and postoperative care. Increased interest in this type of sur- 
gery in recent years brings up the question as to the proper delegation of 
these cases. Many men have reached the age when they do not care to 
expand into new techniques. It points to the necessity for proper leader- 
ship and the expansion of educational growth among those who are still 
growing up in the specialty. 


Dr. CLerF, in closing, pointed out that they did have mortality but not 
in the selective group. The point is that elective block dissection in 
conjunction with laryngectomy, when indicated, does not enhance the 
mortality to any great extent. 


Bilateral dissections are fraught with some danger. One case that sur- 
vived complained of dizziness, had a florid complexion and marked 
scleral injection. He ultimately died of metastases below the clavicle. 
Certainly one cannot be too enthusiastic about bilateral block dissection, 
yet, as Dr. Ochsner stated, it is not too great a price to pay if there isa 
chance to save a life. 


As to Dr. Broyles’ comment, Dr. Clerf feels that if the patient has an 
extensive lesion even though there are no palpable metastases, the chances 
for a permanent cure are much better if a unilateral block dissection 
is carried out, since the added risk is minimal. This attitude is prompted 
by the experience of having patients previously laryngectomized return 
with inoperable nodes in the neck. Concerning metastasis to the thyroid, 
the surgeon is definitely behind the eight ball. The operative mortality 
is increased and the operative procedure prolonged. Certainly the prog- 
nosis in such cases is not favorable. Concerning Dr. Eggston’s re 
marks, Dr. Clerf, far from appearing critical, expressed his deep appre 
ciation for the contribution of the pathologist, realizing the great dif- 
ficulty of accurate and thorough study of all sections of the mass sub- 
mitted, a matter that is limited by the shortage of personnel as well as 
time limitations in most hospitals. 
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MIXED TUMORS OF THE POSTERIOR 
PHARYNGEAL WALL. 


FRED Z. HAVENS, M.D. 
and 
L. C. BUTLER, JR., M.D. 


Mixed tumors of the posterior pharyngeal wall are very rare. Havens 
and Butler were able to find only 41 cases over a period of 37 years at 
the Mayo Clinic. The majority occurred during middle life. In 11 cases 
where the postoperative period was less than five years there was one 
recurrence. In the 30 cases in which all but one were followed more 
than five years there were 24 with no recurrence, five recurrences, three 
of which were successfully treated and two succumbing to the disease. 
Most of the patients were operated on via the transoral route after pre- 
liminary ligation of the external carotid artery, the mass including capsule 
being scooped out and the cavity left open with only an iodoform gauze 
pack. Several cases were operated upon via an external approach through 
the carotid area with primary closure. They believe that the danger of 
seeding is greater when the latter procedure is employed because of the 
closure of the operated cavity. 


DISCUSSION. 


Dr. Henry B. Orton mentioned a case seen recently in which it was 
necessary to remove a portion of the ascending ramus of the mandible 
because of the extent of the growth. It was not necessary to ligate the 
carotid and the approach afforded much more room than would have been 
available via the intraoral route. 


Dr. Hagry P. SCHENCK stated that the few cases he had seen were readily 
removed by the transoral route. One case was interesting because it had 
been treated for some time as a peritonsillar abscess. One of the dangers 
in removing these growths arises out of the fact that the normal mucosa 
overlying the mass has to be incised to reach the capsule, which is at- 
tended by the risk of seeding and subsequent recurrence. Hemorrhage in 
his experience has not been a disturbing factor. Following removal, one 
may be astounded by the depth of the resulting cavity. Dr. Schenck has 
practiced suturing from the bottom up and obtained very satisfactory 
cosmetic results. 


Dr. Argert C. FuRSTENBERG emphasized the importance of thorough 
eradication at the first attempt because recurrences are usually found in 
areas remote from the original focus, which increases the difficulty of 
removal. Besides, the recurring growth is usually more malignant than 
the original. 


He agrees that seeding may be a very potent factor in the incidence of 
recurrences. It is, therefore, advisable, particularly if the mass is in one 
of the salivary glands, to remove some of the tissue surrounding the 
capsule of the tumor even though it may appear grossly benign. 


Dr. DeGraarF WoopmMan asked Dr. Havens’ recommendations as to 
biopsies in view of the danger of seeding. 


Dr. Havens closed the discussion by stating that he had at times been 
tempted to attack the tumor via the external route as suggested by Dr. 
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Orton but had thus far not encountered a case when this procedure was 
imperative. 


As for ligating the carotid, it depends on how readily one is alarmed, 
which was the case in his own experience on several occasions. He would, 
therefore, feel more secure if he ligated. The matter of closing the defect 
is one that may be left to the individual. Dr. Havens does not suture, but 
fills the cavity with iodoform packing which is removed gradually begin- 
ning on the fourth day. The wound heals readily, and at a later date one 
can barely see the operated area. He believes also that there is less 
danger of seeding. 


Dr. Havens agreed heartily with Dr. Furstenberg on the matter of 
adequate surgery at the first attempt. This applies to all malignant 
tumors as well. Concerning the question of biopsies he is in the habit of 
sending a biopsy specimen out after the capsule has been identified and 
the dissection partly completed. As a matter of fact it makes little dif 
ference since the excision is going to be wide enough to encompass all 
the presenting mass. 


@ 


VASOMOTOR RHINITIS. 
THEODORE E. WALSH, M.D. 


Walsh has been unable to identify allergic factors in a large percentage 
of the cases of vasomotor rhinitis which he has observed. In most cases 
the etiology is to be found in endocrine, dietary and psychosomatic dis- 
orders. Hypothyroidism, often of the subclinical level, is very common 
and good results may be expected following the administration of thyroid 
extract in adequate doses. In children dietary indiscretion, such as the 
ingestion of excessive amounts of carbohydrates, is frequently the cause. 
Emotional states should not be overlooked, because in many instances 
they act as a trigger mechanism that sets off allergic manifestations in 
many individuals who are only mildly allergic without showing specific 
sensitivity. 


The author decries the continuous use of vasoconstrictors which only 
leads to subsequent turgescence. He advises propadrine by mouth for 
temporary relief in addition to the care of such constitutional factors as 
have been mentioned. 


DISCUSSION. 


Dr. Onttver E. VAN ALyea expressed his opinion that the condition 
described by Dr. Walsh was a borderline or atypical allergy and might 
be considered as a separate entity. A question he would like to raise 
apropos of therapy relates to the employment of cauterization of the 
turbinates in stubborn cases. This is an old time procedure of which he 
does not approve. 


Dr. Henry L. WILLIAMS agreed that many of these cases are difficult 
to relieve. It occurred to him that it might be possible to differentiate 
among them a little more accurately. In his experience the cases with 
violaceous mucous membranes are usually the so-called low BMR without 
myxedema which can successfully be treated. On the other hand, the 
cases with watery discharge and relatively normal mucosa are not helped 
by endocrines, and are better classified as physical allergy. The insistence 
of Dr. Walsh on antigen-antibody reactions is not in line with the think- 
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ing of immunologists. The concept of physical allergy cannot be disproven, 
and allergists are willing to admit that many of these cases which are 
clinically indistinguishable from true allergy do not yield a positive 
skin test. The dietary regimen mentioned by Dr. Walsh is reminiscent 
of Dr. Sam Roberts’ work along these lines, which has proven to have 
great merit. As for cauterization, mentioned by Dr. Van Alyea, Dr. Wil- 
liams has found it efficacious particularly if applied in the region of the 
sphenopalatine ganglion. He has seen no ill effects from the procedure, 
there being no permanent damage to the cilia, and it affords relief for long 
periods of time. 


Dr. LowentTuatr called attention to possible emotional or psychiatri« 
influences in these cases. Frequently the patient will give a history of 
spastic colitis or some other derangement of the sympathetic nervous 
system. A pseudo-psychiatric approach may in many instances afford 
the key to a solution of the problem. 


Dr. WALSH, in closing, agreed that cauterization of the ganglion is free 
from harm and is not to be confused with cauterizing the turbinal, which 
may alter the physiology of the mucosa. He personally likes injecting the 
ganglion, which has given him some very good results. Concerning 
physical allergy, Dr. Walsh felt incompetent to discuss it adequately, 
although he recognizes it as an entity: however, these cases are a 
minority in the group he was discussing. He agrees that the psychoso- 
matic approach has much to offer, yet does not mean that they all must 
consult a psychiatrist. The solution to the problem lies in a thorough 
understanding of the patient as a whole, knowing his background, habits, 
environment and emotional status. Frequently the trouble is due to a 
combination of factors aside from the purely allergic. 


© 


A FEW HIGHLIGHTS CONCERNING 
RESPIRATORY CILIA. 


G. EDWARD TREMBLE, M.D. 


The electron microscope has in recent years proven of great value in 
determining the structure of cilia. “Each cilium consists of a basal 
body which is imbedded in the cell. Just above the basal body a small 
cuticular ring can often be seen.” The rings of adjoining cells seem to be 
attached to each other forming a thin plate. “The cilium itself consists 
of an axial fibrillar bundle and a semitransparent, thin peripheral 
sheath.” 


Much of the experimental work on animals is described in the article 


It is assumed by some that the activating agent which produces the 
ciliary beat arises in the basal bodies and is transmitted through the 
longitudinal fibrils to the tip of the cilia. The question as to the exact 
origin of the cilia is still undetermined: we do not know whether they 
grow from the surface of the cell or develop below in the basal body.: 
also still a mystery is the exciting influence which causes the ciliary 
beat. 


DISCUSSION. 


Dr. Aucust L. Beck recalled an early motion picture produced by the 
late Dr. Mosher in which one cell had become detached and was still 
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showing activity, the cilia continuing to beat in rhythm with the rest 
of the cilia along the main body of cells. It reminded him of a soloist and 
orchestra in action through some unseen agency. 


Dr. ArTHUR W. Proetz called attention to the value of the electron 
microscope, which has in recent years vastly increased our knowledge of 
ciliary activity. The time now is ripe for some genius to unravel the 
mystery of the true origin and nature of ciliary activity. If requires not 
only the electron microscope but also an observer with imagination who 
can put together such facts as Dr. Tremble presented along with other 
data. The situation is almost analagous to the study of the circulatory 
system, in which all the facts were known for years but not clearly under- 
stood until someone discovered valves which finally proved that the 
blood was going in one direction. 


Dr. TREMBLE closed the discussion by acknowledging Dr. Beck's com- 
ment about the continual activity of cilia even when the cell is detached. 
This observation of Dr. Mosher’s has been corroborated many times since. 
By having a patient with a cold blow his nose onto some wax paper and 
placing the secretion under the microscope, one may frequently see de- 
tached cells with cilia still waving. They will continue to wave as long 
as attached to protoplasm, kept warm and moist. His object in bringing 
this subject before the Association was to emphasize the constancy of 
cilia throughout the animal kingdom, as shown by comparison with 
spermatozoa with its fringe-like tail and the nine paired groups around 
the periphery with the two larger central ones, just like the cilia in our 
own nasal mucosa. 


@ 


THE RADICAL OBLITERATIVE FRONTAL SINUS 
OPERATION: A CONSIDERATION OF TECHNICAL 
FACTORS IN DIFFICULT CASES. 


ROBERT L. GOODALE, M.D. 


Dr. Goodale proposes a radical obliterative operation in which the 
Jansen-Lynch-Smith procedures are inadequate, cases of extensive trauma, 
chronic osteomyelitis and recurrences following previous surgery. The 
previous objections to this method, namely, the resulting deformity, can 
be overcome with modern plastic procedures. The obliterating operation 
must be complete, all mucosa and bony septums removed, the duct 
destroyed and the ethmoids exenterated. The posterior wall of the sinus 
is not removed unless apparently diseased, or where there is a suspicion 
of some intracranial extension. Eight cases are shown in which the ex- 
cellent plastic repair of the defect demonstrates the fine cosmetic re 
sults obtained. In most cases autogenous bone grafts were employed. 


DISCUSSION. 


Dr. JAMES M. Ross said that Dr. Goodale’s paper has shown definitely 
that it is an erroneous concept to conclude that the sulfa drugs and 
antibiotics have completely done away with the necessity of operating on 
the frontal sinus. 


Dr. W. LIkELy Srmpson felt that while 100 per cent perfect postoperative 
results were impossible, the usual course after a proper procedure shouid 
be as good as that following a radical mastoid. Such factors as the ex- 
tent of the disease of the bone and membrane, as well as the size of the 
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sinus, have a definite bearing on the post-operative course. It is impera- 
tive that all of the mucous membrane be removed and the entire ethmoid 
area exenterated. As for osteomyelitis, it is better to defer the definitive 
surgery until the acute process has been brought under control. Through 
the usual brow incision the exenteration can be accomplished, starting 
from the upper extension of the sinus and working downward. The polish- 
ing burr is a useful adjunct in the finishing process. Where the sinus 
extends far upward it is advantageous to make the incision at the su- 
preme extremity, which affords good access and which leaves very little 
sear or deformity. Cases are frequently presenting themselves which re- 
quire the type of surgery described by the essayist, and the individual 
surgeon should have the courage to go ahead when the case demands it. 


Dr. Francis W. Davison recalled a technique described by Dr. Jesberg 
a few years ago, in which the floor of the sinus is removed along with the 
outer third or half of the anterior wall, a procedure which is indicated 
and has been proven successful in the large or expanded sinus. 


Dr. JAMES MAXWELL stated that in recent years they have attacked the 
large frontal sinuses via a coronal incision which permits excellent ex- 
posure of the entire frontal bone and, if the orbital ridges are removed, 
affords access to all the ethmoids and sphenoids. He asked Dr. Goodale 
whether with the brow and vertical incisions it was his practice to pack 
the wound wide open. 


Dr. GoopaLe closed the discussion by first agreeing with Dr. Robb 
that too much reliance has been placed on antibiotics by some surgeons, 
particularly in chronic cases, gross infections, etc; besides, antibiotic 
therapy needs reviewing in the light of the emergence of resistant strains 
and new bacterial invaders. Certainly the pyocyaneous and resistant 
staphylococcic infections call for more effective medicaments than at 
present available. He was interested in Dr. Simpson’s use of the burr. 
Having been trained in the use of gouge and rongeur, he had clung to 
them because of his familiarity with them; nevertheless, the idea of 
using the burr particularly from above, seems appealing. The important 
point is to see that the utmost limits of the sinus are reached. 


He recalls one case of a chronic frontal sinusitis with a localized 
osteomyelitic process in which the Jesberg procedure worked out very 
well although some deformity did result. 


He agreed with Dr. Maxwell that the coronal incision can afford a 
wide exposure. however, in the cases he has presented it seemed more 
feasible to go through the incisions of the previous operations rather 
than make new ones. In the one case in which a vertical incision was 
used, it was necessitated by the fact that after the Lynch exposure it 
was found that an osteomyelitic process was present not previously seen 
in the X-rays. 


© 
Motion Picture Film 


REHABILITATION OF PATIENTS WITH CLEFTS 
OF THE LIP AND PALATE. 


(No formal paper) 


(No discussion) 
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UNILATERAL CORD PARALYSIS. 


DANIEL S. CUNNING, M.D. 


Dr. Cunning studied a series of cases of vocal cord paralysis observed at 
the Manhattan Eye, Ear and Throat Hospital over a period of 15 years. 
There were 163 males and 99 females; 82 involved the right cord and 180 
the left. The etiologic factor was found in 68.7 per cent of the group, 
the remainder being unidentified. Neoplastic and toxic or inflammatory 
lesions accounted for almost half the cases. 


A search for the etiologic factor must include a thorough physical, X-ray, 
neurologic and serologic examination. The causes are too numerous to 
mention, since any lesion from the nuclear and supra-nuclear areas in the 
brain and on down along the course of the vagus may affect the function- 
ing of the nerve, which may also be involved in any number of general 
constitutional disorders of a toxic nature. 


DISCUSSION. 


Dr. Louis H. Cierr recalled a statement made by Dr. Kyle years ago 
that the general physician sees this condition from the systemic stand 
point, while the specialist looks at it as a local affair which he often 
treats without realizing its significance. Dr. Cunning’s statistics agree 
with previous studies, namely, that neoplasms are the cause in two-thirds 
of the cases, the others being considered idiopathic. While there is not 
much to be done for the neoplastic group, the laryngologist can be of 
great assistance to the thoracic surgeon who realizes that left-sided 
paralysis due to thoracic lesions rarely is amenable to surgery. Dr. 
Gibbon, who has explored many of these cases, has yet to find one 
which he could successfully extirpate. Another interesting item is the 
occurrence of a left-side paralysis five to ten years after a mastectomy, 
indicating an inoperable mediastinal extension. As to post-thyroidectomy 
paralysis, it indicates the importance of the surgeon learning more about 
the recurrent nerve. The toxic group of cases is interesting, since many 
of the idiopathic cases are of this nature, being probably due to a virus. 
These cases offer a better prognosis than many of the others. Dr. Clerf 
agrees with Dr. Cunning as to the value of speech therapy in some of 
these cases. Surgery such as that recommended by Dr. Morrison can 
be successful in improving the voice when the cord is abducted with 
poor tension. 


Dr. Epwix N. Broytes mentioned a case of spontaneous unilateral 
paralysis in which the examination offered no clue as to the cause tunt.l 
eight months later, when a mass developed in the thyroid region which 
proved to be malignant. In another case of unilateral paralysis it was 
a year before a tumor of the mediastinum was diagnosed. It might be 
feasible in such cases to explore the left recurrent nerve and follow it 
down into the chest in the hope of finding the lesion. It is his opinion, as 
well as that of surgeons of his acquaintance, that tumors of the thyroid 
causing a recurrent paralysis are usually malignant. As for patients be- 
ing improved by speech therapy, this may be true of the speaking voice 
but is usually ineffective insofar as the singing voice is concerned. 


Dr. C. L. JACKSON reported having seen two cases on successive days 
in which the etiology could not be determined. He inquired whether Dr. 
Cunning had had any results from medical therapy in the toxic or in- 
flammatory cases. 


Recurrent paralysis following diverticulectomy had disturbed him in 
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several cases and he wondered whether the essayist had anything to offer 
by way of preventing this complication. 


Dr. Jutius W. McCay thought that unilateral paralysis caused a voice 
weakness rather than a true hoarseness, because he has observed that 
these patients have a better voice in the morning than later in the day. 


Dr. BENJAMIN SHUSTER Mentioned a case in which neurologic findings 
pointed to a brain tumor; however, a more careful study of cranial 
nerve function and the reaction to skin stimuli revealed a loss of sen- 
sation on one side which pointed to a spinal thalamic involvement on the 
side opposite the cord paralysis. 


Dr. Francis L. Wettre asked Dr. Cunning whether he attached any 
significance to the anastomotic branch from the superior to the infer- 
ior laryngeal nerve insofar as explaining the position of the cord after 
injury. 


Dr. CunniNG closed the discussion first by evaluating what he called 
hoarseness. The character of the voice in larynx lesions often varies 
with the lesion within wide limits. So far as he is concerned he can 
only call it hoarseness, though in some cases it may be partly fatigue. 


It is true that about 10 per cent of the cases are caused by cerebral 
or spinal lesions, and, therefore, it is always important to check all the 
reflexes for possible signs pointing to the side of the lesion. As for 
medical treatment, they have used iodides, vitamins and Cortisone, all 
with no effect. There were no cases of paresis complicating diverticulot- 
omy in his series. 


There is no question that the laryngologist is up against it in so 
many cases because of the difficulty in discovering the etiology. These 
patients often go for years with no other symptom than the hoarseness. 


@ 


TEN YEAR PROGRESS OF LARYNGOFISSURE 
OPERATION. 


MERCER G. LYNCH, M.D. 


Experience with the laryngofissure operation in recent years has 
yielded a higher percentage of cures up to 90 per cent. This has been 
accomplished through wider excision of tissues. Where the commissure 
has been involved a portion of the cartilage is removed and the excision 
extended into the opposite cord. The possibility of a web resulting is not 
viewed with any alarm since the McNaught procedure with the tantalum 
plate has proven its worth. Dr. Lynch does not recommend its being 
done at the primary operation because of the granulation tissue which 
springs up in abundance from the irritation of the tissues by the metal. 
It is better in these cases to await scar formation before attempting to 
insert the tantalum plate. Laryngofissure can be successful even in cases 
where the growth has extended as far as the vocal process and even when 
mobility of the cord is limited; however, if the arytenoid itself is in- 
volved or mobility is definitely limited, one would have to choose 
laryngectomy in preference. It is important to resect well beyond the 
apparent lesion, and Dr. Lynch recommends following the surgery with 
the application of electrodessication. also he calls attention to the fact 
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that tracheotomy is not resorted to, which materially reduces the 
postoperative period. 


DISCUSSION. 


Dr. CHEVALIER L. JACKSON was glad that Dr. Lynch had raised his 
voice in favor of the laryngofissure operation. The indications for it 
have broadened rather than contracted because of broadened techniques. 
The elder Jackson’s technique of removing anterior commissure lesions 
has been improved since Broyles described the anterior commissure ten- 
don, so that now, instead of cutting the cartilage in the midline, the 
incision goes through the healthy side, thus permitting excision of the 
midline cartilage along with the lesion. Regarding web formation fol- 
lowing thyrotomy, he has found the procedure suggested by Dr. Gabriel 
Tucker of value, namely, anchoring the epiglottis forward with a suture 
in all cases where its attachments have been severed; also, Dr. Jackson 
pointed out that this operation should really be termed a partial 
laryngectomy rather than a laryngofissure. 


Dr. Henry M. Scueer called attention to a procedure described by his 
son, in which the laryngofissure approach was employed for the relief of 
a bilateral abductor paralysis. One paralyzed cord was tied back with a 
wire suture, and the patient for three years was still breathing comfort- 
ably through the larynx. 


Dr. Lyncu, in closing, stated that he does not favor a hemilaryngectomy 
in cases where the midline incision is not indicated. He would prefer 
laryngectomy in such instances. With regard to web formation, he has 
not employed Dr. Tucker’s procedure but has used the tantalum splint 
with good results. As for Dr. Scheer’s operation, Dr. Lynch recalled 
the submucous dissection of one cord reported by Dr. Hook of Boston, 
in which some good results were obtained. 


(To be concluded in the November Issue.) 





THE VIRGINIA SOCIETY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 


The Virginia Society of Ophthalmology and Otolaryngology 
will have its annual fall meeting in Richmond at Baruch 
Auditorium in the Medical College of Virginia, Nov. 29th and 
30th (Otolaryngology) and Dec. 1st and 2nd (Ophthalmology). 


The speakers for the Otolaryngology program are: Drs. 
Victor Alfaro, Lawrence R. Boies, Aram Glorig, Robert J. 
Huebner, Lyle M. Sellers, Ben Senturia, and Henry L. Wil- 
liams. 


The speakers for the Ophthalmology program are: Drs. 
Howell W. Brown, James Spencer Dryden, Wm. M. Hart, Wm. 
Howard, Edward Norton, and Henry P. Wagener. 


Additional information may be had by writing Dr. P. N. 
Pastore, Box 25, M. C. V. Station, 1200 E. Broad Street, Rich- 
mond 19, Va. 




















DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
PROGRAM 1955 - 1956 
Tuesday, November 1, 1955 
Amon Carter Airport — Private Dining Room 
Joint Meeting with Fort Worth E.E.N.T. and Dallas O. and O. 


Dr. Harold F. Schuknecht, Detroit, Mich. 
Associate Surgeon, Henry Ford Hospital 
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P.M.—Program: Meniere’s Disease 

1:30 P.M.—The Management of Carcinoma of the 
Upper Respiratory Tract 

:30 P.M.—Cocktails, Courtesy Alcon Laboratory 

:30 P.M.—Dinner honoring Dr. Schuknecht 


:30 P.M.—The Clinical and Experimental Aspects of 
Perceptive Deafness 
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II INTERNATIONAL CONGRESS ON ALLERGOLOGY. 


The II International Congress on Allergology will be held 
in Rio de Janeiro, November 6-13, 1955. The most outstand- 
ing authorities on the matter will be present at this meeting, 
with a view to submitting and considering the following of- 
ficial subjects: Histamin and Mechanism of the Allergological 
Reactions—(histamin, its metabolism and its réle on the 
allergology; histamin releasers. Drug Allergology, including 
the antibiotics). Immunology and Allergology (chemical com- 
positions of the antigenes and antibodies; immunological 
quantitative technics applied to allergology). Asthma (physio- 
pathology, death through asthma; climatic asthma). Dermato- 
logical Allergology (including industrial and contact derma- 
titis). Allergology and Verminosis. Allergology and Leprosy. 
Allergology and Tuberculosis. Allergology and Hormones. 

Prior to the opening of the Congress, on November 3-5, an 
international and intensive course on allergology will be held, 


in which about thirty famous scientists will participate. The 
Congressists, by addressing themselves to the Congress Secre- 
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tary-General, will be considered as registered in this course. 
All other interested parties (physicians or medical students) 
are requested to register their names, in due time, at the 
General Secretariat. 


Registration fees: U.S. $15.00. Accompaniers: U.S. $6.00 
each. 


For further information and registration, please apply to: 


Secretaria Geral do 

II CONGRESSO INTERNACIONAL DE ALERGIA 
Avenida Rio Branco 277, 7° andar—grupo 705 

Rio de Janeiro - Brasil. 





THE VIRGINIA SOCIETY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
CONVENTION CRUISE 


The Virginia Society of Ophthalmology and Otolaryngology 
is sponsoring a convention cruise to Havana and Nassau on 
May 26 to June 2, 1956. Sailing from and returning to Nor- 
folk, Virginia, the “Queen of Bermuda” will act as the hotel 
for the trip. Fare for seven days, $165.00 and up per person. 
Make reservations with United States Travel Agency, Inc., 
Washington, D. C. 





STANFORD UNIVERSITY SCHOOL OF MEDICINE 
POSTGRADUATE COURSE. 


A Postgraduate Conference in Otorhinolaryngology will be 
presented by the Division of Otorhinolaryngology, Stanford 
University School of Medicine, March 26-30, 1956. This Con- 
ference will offer a comprehensive survey of the current field 
of Ear, Nose and Throat. Presentations will be didactic, by 
individuals and panel-groups. Some of the subjects will be: 
basic science reviews, such as anatomy (using three-dimen- 
sional projection) and pathology; audiology including psycho- 
galvanic skin response; ear surgery, including stapes mobiliza- 
tion ; nose and sinus problems, including rhinoplasty ; pituitary 
surgery; allergy and steroid therapy; throat diseases includ- 
ing suspension laryngoscopy, laryngoplasty (e.g. use of tan- 
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talum plate), and laryngectomy with neck dissection; speech 
problems; bronchoscopy and esophagoscopy; etc. 


Registration is limited to 30 Doctors of Medicine in E.N.T. 
or E.E.N.T,. and the fee is $100.00. Application may be 
made to: Office of the Dean, Stanford School of Medicine, 
2398 Sacramento Street, San Francisco 15, California. 


NATIONAL SOCIETY MEETINGS. 
Schedule of Meetings for 1956: 


Eastern Section, to be held at the Statler Hotel, Boston, Mass., 
January 13. 


Middle Section, to be held at the Netherlands Plaza, Cincin- 
nati, Ohio, January 16. 


Western Section, to be held at the County Medical Society 
Bldg., San Francisco, Calif., January 21. 


Southern Section, to be held at the Shamrock, Houston, Texas, 
January 27-28. 


American Board of Otolaryngology, to be held at the Sheraton- 
Mt. Royal, Montreal, Canada, May 6-11. 


American Otological Society, Inc., to be held at the Seigniory 
Club, Montreal, Canada, May 11-12. 


American Laryngological Association to be held at the Seig- 
niory Club, Montreal, Canada, May 13-14. 


American Broncho-Esophagological Association, to be held at 
the Sheraton-Mt. Royal, Montreal, Canada, May 15-16, 
(afternoons). 


The American Laryngological, Rhinological and Otological 
Society, Inc., will hold its Annual Meeting at the Shera- 
ton-Mt. Royal, Montreal, Canada, May 15-16-17 (morn- 
ings only). 

Please make early plans to attend the 1956 Spring Meetings 
in Canada. Both the Seigniory Club and Montreal present 
most attractive features for you and your family. More in- 
formation about the places will be told to you. 


Reservations at the Sheraton-Mt. Royal Hotel should be 
made early by addressing the Reservation Supervisor, 1455 
Peel Street, Montreal, P. Q., Canada. 
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COURSE IN RECONSTRUCTIVE SURGERY OF THE 
NASAL SEPTUM AND EXTERNAL PYRAMID. 


Under the joint sponsorship of the Departments of Oto- 
Laryngology of the L.S.U. School of Medicine and Tulane 
School of Medicine a course in Reconstructive Surgery of the 
Nasal Septum and External Pyramid will be presented in New 
Orleans March 10-17 (inclusive), 1956. 


The course will be given with the cooperation of the Ameri- 
can Rhinologic Society and under the direction of Dr. Maurice 
H. Cottle. 


The assisting guest faculty will include the following: Drs. 
Walter J. Aageson, Fred W. Beck, Max Bornstein, James 
Chessen, George G. Fischer, Irwin E. Gaynon, Harvey C. 
Gunderson, Richard B. Hadley, Robert Hansen, Kenneth H. 
Hinderer, John A. Kirschner, Walter E. Loch, Roland M. 
Loring, Joseph Ogura, Charles J. Puerillo, Ivan W. Philpott, 
Ralph H. Riggs, Pinckney W. Snelling, Carl B. Sputh, Jr., and 
Russell I. Williams. 


Applicants must be diplomates of the American Board of 
Oto-Laryngology. Class limited. Apply to: Dr. Clifford G. 
Grulee, Jr., Director of Graduate Medicine, School of Medicine, 
Tulane University, 1430 Tulane Avenue, New Orleans 12, 
Louisiana. 





BRONCHOESOPHAGOLOGY COURSE 


The next Bronchoesophagology Course to be given by the Uni- 
versity of Illinois College of Medicine is scheduled for the period 
October 24 to November 5, 1955, under the direction of Dr. Paul 
H. Holinger. 


Interested registrants will please write directly to the Depart- 
ment of Otolaryngology, University of Illinois College of Medicine. 
1853 West Polk Street, Chicago 12, Illinois. 
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NEST Cowes best: the relaxed patient. 


Noludear relaxes the patient and usually induces 
sleep within one-half to one hour, lasting for 
6 to 7 hours. Clinical studies in over 3,000 
patients have confirmed the usefulness of 
Noludar in the relief of nervous insomnia and 
daytime tension. Noludar ‘Roche' is not a 
barbiturate. Available in 50-mg and 

200-mg tablets, and in liquid forn, 


50 mg per teaspoonful. 


Noludar® - brand of “Say 


methyprylon 
Hoffmann - La Roche Inc 


Nutley . H.J. 
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